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SECTION 1 


INTRODUCTION 


GENESAL_OCSCRIPIION. 


The sgurroughs TD 790 or TD &a0f Terminal Inout and Display System is a 
free stancings self-contained display device which has the capability 
to eccept and te disolay information tocalty and to exchange informas- 
tion with a centrat processor or another terminal in a half duplex mode 
over either half or full cuplex communication circuits. The terminal 
1s desianed to operate with several keyhoard configurations or with=- 
Out a keyboard in both international and domestic anpplications. The 

Te 700/400 Terminal acts as an interface between the operator and a 
remote system. The Td) f0C System 15 comyorised of three interdependent» 
Semiautonomous subsystems: a SELF=SCAN®Panelt Nisolay (*1)» the 
keyboard and keyboard interfaces and control. The SELF-SCAN Panel 

1S a unique edaption of the dot matrix technique in which an array of 
casefilled cetls may be selectively illuminated to display the various 
Characters of a message. SBurrcuchs SELF<SCAN Panel embodies a novel 
electronic scanning technique which results in a high-contrast, 
Steady-state cdisolay. 


The TO &0C system 15 comprised of two subsystems: a screen/control 
unit and the keyboard and keyboard interface. Control logic circuitry 
Links the subsystems together te form the complete TD 700 Terminal 
System or TD) 800 Terminal System. 


AQVANTAGESCE_THL_ITG_709.5 


Burroughs TO 700 employs an important advance in readout technology, 
the SELF-SCAN Panel Display. This new method of displaying both alpha 
and numeric data provides significant improvement in the reliability. 
ana effectiveress of a visual display device through the elimination 
of the cathode ray tube. The SELF-SCAN Panel requires lower voltage 


power suocliess» no deflection circuitrys and no focusing. With the 


elimination of these analog circuits the downtime normally necessary 
fer routine ChT adjustments ard failures is also eliminated. The use 
of completely digital positicring circuitry makes the TD 700 a much 
simpler device to maintain. The SELF=SCAN Panel Display 1S economical 
necsause of the aopreximately rinety percent reduction in necessary 
electronic drive circuitry. The TO) 700 18 a more readable device than 
a cathoce ray tube because of the increase in character sitze. There 
1S no drift in character size or position. There 1s a high degree of 


contrast tetweenr the displayed characters and the background. The 
TO 760 is compact and modular.j The keyboards SFELF=SCAN Panel Display, 


and the control unit may be installed as a single unit or as separate 
modules connected by six foot cables. System configurations are 
flexible because any available screen or keyboard may be cable=connect- 
ed to an installed control unit. In shorts» the TD 700 Nisplay Terminal 


1 SELF-SCAN 185 a Burroughs registered trademark which identifies a new 
type of visual display. | 


offers compactness» modularitys reliabdility» simplicity» and an easily 
readable display at a sitaqnificant savings when comoared with the over- 
alt cost of a conventional cathode ray tube installation. 


—_ 


Figure L=-1Le IPtFO0 INPUT AND 
DISPLAY SYSTEM 


AQVANTAGES_QE_ITHE_IU_3002 


The lerge screen capacity of the TD 800 is the ideal complementary 
oroduct te the TH 700. With the 960 or 1920 character displays 
virtually any anplicatiecn can de handted by the TG 800 Input and 
Display System. As requiresrents changes the displayed capacity of the 
960 character screen/control unit can be doubled through field 
modification. The Tl 809 1s compact and modulars the keyboard and the 
screen/controt unit may be installed as a single unit or as separate 
modules connected by a six foot cable. System configurations are 
flexible becausé any available keyboard may be cablerconnected to an 
installed screen/contretl unit. 


Figure 1-2. TD 800 INPUT AND 
DISPLAY SYSTEM 
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Cn-lLine/off-line capability. 
T2 700 Display screen. 


1) Canacity of 256 characters (8 rows X 32 characters) 
2) Panel viewing area = 31.2 square inches (201.3 sq. 


TO 800 Disctlay screen viewing area = 71.3 Square inches 
C460 sq. cm). 


Audible alarm on incoming message. 
Line terminal activity indicator. 
Rrightness control. 

Audictle alarm volume ccntrol. 
Modular units 


i) 0 700 - Panel displays» keyboard» and control. 
2) TO 800 - Screen/control unit and keyboard unit. 


Edit Package 
The Edit Package inctludes: 


1) Forms 
2) Tabutate 
3) Character Insert/Nelete 


cm). 
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SYSTEM AL IERharTIVveg. 


The following system features are provided and the customer 
select one of the available alternatives for each feature. 


ae 


Keyboard 

1) Data Comm Alaohanumeric (typewriter). 
2) Source Data Inout Ckeyboard). 

3) Numeric €19 key adding machine). 

4) No keyboard (receive only display). 
Type of Data Transmission 


1) Asynchronous. 
2) Synchronous. 


Remote Site Configurations. 

Line Niscioline. 

1) Burrouchs Standard Polt/select. 

2) Point-to-Point. 

3) IBM 2260 Communications Procedures. 


Cheracter Sets. 


1) Domestic ASCII 
2) International (various sets avaitable). 


TD 800 Screen Capacity. 


1) 960 Characters (12 rows X 80 characters). 
2) 1920 Characters (24 rows X 80 characters). 


should 


QETIONAL_ECEATUSES. 


The following features may be used to supplement the basic terminal 
configuration. 


ave Transmission Rate Selection Dial. 


0% Multipoint Group Select and Broadcast Select Communications 
FrocedureS.e 


ds Frogrammatic Mode Control 

e. Transmission Number 

f. TD 709 Extended Memory 

he. Keybdoard Securtty Lock. 
DESIGN LEVEL: 


Commencing with the production of the TD 800» the terminal system 
cesign has incorporated a number of new features. The differences 
are noted by tdentifying the earlier TD 700 as Design Level 1 (D/L1) 
and the later model !5 00 and TOD 800 as Design Level 2 (D/L2). The 
Design Level 2 bhegirs with serial number 4001. The identification 
potate on the terminat wilt have the design tevel specified (D/L1 or 
D/L2). 


The TO 70C O/L2 has been desianed so that it may be modified to operate 
as a TD 700 O/L1. The T9 800 uses D/L2 keyboard subsystems and commnuni-~ 
cations interface. The following Table defines the candabilities of 

the D/LI and O/L2 terminals. The differences will be discussed under 
the Display Subsystems Section and the Communications Interface 
Section. 


Q) 


TABLE 1 
DESIGN LEVEL SUMMARY 


ITEM D/L1 D/L2 
1. Keyboard - Typewriter, Data Prep, Numeric, None Yes Yes 
2. AC Power: lOOV=-127V, 200V-240V +57%, -10%, 50-60 Hz. Yes Yes 
3. Communication Procedures - Yes Yes 
: a) Multipoint - Poll Yes Yes 
Select Yes Yes 
: Fast Select Yes Yes 
Broadcast Select Yes Yes 
Group Select Yes Yes 
Contention Yes Yes 
| Group Poll No Yes 
| b) Point-to-Point - Switched Line Yes Yes 
Dedicated Line Yes Yes 
| c) Transmission NO. @ or A Yes No 
0 or l No Yes 
4. Interfaces - 
a) RS232C/CCITT Asynchronous 75-1800 baud Yes Yes 
b) RS232/CCITT Synchronous 2000-2400 baud Yes Yes 
4800 baud No Yes 
c) Two Wire Direct 1000 max 150-2400 baud Yes Yes 
| 4800 and 9600 baud No Yes 
5. Software Controllable Functions - 
a) DCl - Programmatic Mode Control Yes Yes 
b) BS - Backspace No Yes 
c) LF - Cursor down No Yes 
d) DC3 - Cursor up No Yes 
e) HT - Tab No Yes 
f) CR - Carriage Return Line Feed Yes Yes 
° g) FF - Home and Clear No Yes 
h) DC4 - Home | No Yes 
i) US/RS - Forms Delimiter and No Yes 
i. j) VT - Extended Memory Paging No Yes 
k) DC2 - Forms Enable Yes Yes 
6. Features - 
a) Fixed Tab Yes Yes 
b) Character by Line Insert/Delete Yes Yes 
c) 1. Forms using |and]| Total Transmission Yes No 
2. Forms using and } Transmission to ETX No Yes 
d) Concatenation Yes Yes 
e) Baud Rate Select Switch Yes Yes 
f) Extended memory Yes Yes 
g) Printer Interface No Yes 
h) Keyboard Security Lock No Yes 


SECTION 2 


T) #007800 DISPLAY SUBSYSTEMS 


GENESAL-DESCRIPITON: 


The TD 70C Display Subsystem is conprised of the following major 
functional blocks: an MOS (Metal Oxide Semiconductor) character 
generators an MOS random access memorys», dot pattern storage 
buffers and demultiplex circuitrys timing and mode controls 
cursor ceneration ard controls anode and cathode drive eletronics 
for the display panel» anc the SELF=SCAN display panel. The 

TOD 800 Display Subsysten consists of the following: an MOS 
character generators and MOS random access memorys timing and 
mode controls, cursor generation and controls solid state drive 
electronics for the CRT monitors and the CRI monitor. 


TO-200 Q1S5CL AY PANELS 


The disolay panel is a SELF<SCAN display panet with a character 
capacity of 256 C8 rows “x 42 characters). For disptay Cnrar= 
acteristics see Append tx CG. 


ES TEND 
THE POWER OF 
YOUR COMPUTER SYSTEM 


TO WHERE IT IS REALLY NEEDED... 


Figure Z2=-is TOD 700 SELF=SCAN 
DISPLAY PANEL 


TO.20Q DISELAYMONIID 


The 


dJisptay 


monitor 7 
capacities of 960 (12 


&AC characters). 


| a) 


& 


5% i2" ERT. disoltay with character 
FOWS * BO ENaraeters): and 1920 C24 raws x 


For disolay characteristies see Appendix C. 


ACCOUNT ARALYSTS 
CATEGORY 
WO TOTAL 


8] 1,681.32 258 


85 5,849 92 
68 2,243, 38 
12 15, 783.29 
14 1,833.98 
1? 1,967.17 
28: 2,689.99 
22 2, 488.78 
28 2,932.99 


31 763.42 10856 «1885813568189 224.58 
TOT 37994 05 5366 07 8.28356 4.553 78 5,548.92 8.645 ' BO 5, 


- ACCOUNT 681: 88 RARUAL BASIS 
| Fa (hig isa ite ld See, |e Sala fed | 
B t ] 
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$s sskSZRREE- 
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TD 800 DISPLAY MONITOR 


4) 


é) 


CHARACTER GENERAICES. 
64 CHARACTER GENERATOR. 


The 64 character aenerator contained within the display subsystem 
preduces a set of characters from a modified ASCII subset code 
consistinc of six bits ver character from columns two through five 

of a modified ASCII code chart (see Appendix B=-1). The character 
generator handles the ASCII] characters with both the seventh bit 

and the eighth (Cor parity) bit stripped away. The character decoding 
circuitry is capable of recognizing the lower case alphabetical ASCII 
codes which occur ir columns six and seven of the Standard ASCII code 
chart and translating them to the equivalent upper’ case codes. Codes 
from columns zero and one may appear as alphabetic characters if 
transmitted as part Of fre text of a message. STXs ETXs EQTs ENQs 
CRe DLE/Xs» DCi» OC2 are exceptians for Design Level 1 and column 

zero and rows one throuch eight of column one are exceptions for 
Design Level 2 which are used to enable svecific functions within the 
terminal. 


ABCDOEPGHIIELMMOPGRS fences 
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Figure’ 2-5. - GRAPHIC CHARACTERS 


MEMORY: 


The memcry of the TD 700/800 terminal 1s random access solid state 

MCS (Metat Cxide Semiconductor). The cursor positioning control cir- 
cuitry determines the memory access pointe. Eech TD 700/800 terminal 
memory basically has a capacity equal to the character capacity of the 
disptay nanel. A T0 700 optioral exoanded memory extends the charo- 
acter storaqe capacity to 1624 characters. 


CURSOR. 


The disolay subsystem generates a visual cursor to disolay the relative 
position for data ertry into» and recovery froms memory. The TO 709 
Cursor consists of the full five by seven character dot matrix blinking 
alternately with the character contained in the location. The TOD 800 
Cursor is the negative image cf the character in the character 
position. The cursor location 1s stored in a sSoecial cursor 

memory location rather than in the display memory. AS each 

character 15 entered into or read from the display memory» tne 

cursor advances to the next character position to the rights or 

to the beginnince of the next line when the precedirg line nas 

been filled. From the tast line right-most position the cursor 

returns to "home™ ir the upper leftmost character position. 

The cursor 3S moved in the apnropriate direction by the following 

keys: Line Feeds Reverse Line Feeds Forward Spaces Backspace, 

Home. The TN 700/800 cursor 1S non-destructive allowing the 

operator to space “over™ or "through" data without destroying it. 


For examples to change the spellino of the word “DOTE to DATE,» the 
osnerator would move the cursor forward through the "0" and into 
ocsition over the “O". She would then type “A™ which would replace 

the "0", and continue moving the cursor forward through the "T" and the 
"Ee" using the Forward Soace key. 


DATACNIBY: 


The disglay subsystem accepts data on carallel input tines. The code 
for data may be fourd in the modified ASCII code chart. (See Anpendix 
B-1). Atl data is entered into memory sequentially beginning at the 
first position (column ones row ones the upper left-hand corner of the 
display screen). Cata 18S entered left to rights» proceeding from the 
rightmost character ososition of one row to the leftmost character 
position of the next row. When the cursor has passed through allt 
character oositionss it returns to “home” or the beginning oosition. 
If alt positions are not filled the cursor remains in the vosition 
foiliowing the last character entered. 
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LABULATES 


The display subsystem nas in conjunction with the keyboard a 
tabulation feeture. The fixed tab steps are located every eighth 
pesition sterting with the first vosition of each Line of the display, 
such as the first» nrirths seventeenths etc. Beyond the twenty-fifth 
character position on the TD 790 or the seventy-third character 
position on the TD #00 use of the TAB key causes the cursor to ston at 
the Tirst position of the next Line. 


PUB. 


This feature orocvides the canabilities for handting protected and 
unprotected data in both tne receive and transmit modes. The forms 
mode 41s used to send "Mans™ or layouts from the central processor to 
assist tne operator in inesutting data in the oroper format. In forms 
moder data 18 Givided into two catagories: protected and unprotected. 
Protected dagata cannot be altered by the operator. Unprotected data 
may be edited» cr new data may be entered in the unprotected area. 
Unprotected data fields» which may consist of from 1 to 255 characters 
on the T0 f00 or to $39 or 1919 eharacters on the 1D 800» ate pracketed 
by delimiters. Each delimiter takes cone position In memory. The 
cursur may be pesitioned tin any of the character locations in an un- 
protected data field. The curscrs upon enterina a orotected data 
field from an unprotected data fields» will advance to the first char- 
acter locatisr foltcwing the leading delimiter of the next unprotected 
data fielc. 


USE OF FORMS IN OfSIGN LEVEL 1. 


In the TD) 700 O/L1 the memory is always cleared and the cursor 1s homed 
when the terminal receives the STX character in the incoming message 
character stream. The certral processor must send the protected and 
uncerotected infcrmation with delimiters as one message to the terminal. 
The left Cor apen) hracket character (column 5» row 11) precedes an 
unprotected data field and the right Cor close) bracket character 
Ccolumn 5, row 13) follows the unprotected data field. The central 
nrocessor causes the terminat tc be in the forms mode upon receipt of 
the message Dy transmissicn of a 9C2 character (column ls row 2) 
anywhere in the text of the message (between STX and ETXs usually 
immediately preceding ETX). The HC2 character does not take ud a 


‘position in memory. After receiving the OC2>, the terminal illuminates 


its forms indicator tc alert the operator if the message contained no 
errors. The terminal then enters the Locat Mode for operator data 
entry e« | 


The Line feeds reverse line feeds brackets and return keys are 1n- 
onerative in the forms mode. The bracket characters may not be used 

as text because they are recoanjized as delimiters. The TAB key advances 
the cursor to the first data character location of the next unprotected 
data fietla. The CLEAR! key erases only data in unprotected fietds.« 


When transmitting a messace to the central processor while in forms 
modes the terminal transmits only the unprotected data» the delimiters 
(brackets) are not transmitted. Alt unorotected data 1S transmitted 
from the terminal regardless of the location of the curscr. The 
central processor usually transmits a complete message including 
protected and unprotected data and the DOC2 character to the terminal. 
The text of each message indicates with the presence or absence of the 
DCé@ character the status (forms or normal) of that message. A typical 
forms message from the central processor to the terminal would have 
the following fermat: 


~eeewhere p = protected data and u = unprotected data: 


p u p | u 
00 eSTX NAME | ames noe | ADDRESS l123 ANY street | DC2..E TX. 


The number of protected characters per field 1s a function of baud rate 
as shown in the following chart: 


gaud_Rate Charactecs 
200 8CO 
300 512 
600 256 
1200 128 
1800 90 
2coc £0 
2400 64 


When the terminal 1s rot in the forms moder» the forms tndicator tight 
is extinguished and the terminal does not recognize bracket characters 
as delimiters. Wher a message is transmitted to the terminal containe- 
ing a DC2 character but not containing at least one teft brackets the 
terminal does not go to the forms modee The terminal onerator may 
control the forms status of the terminal by using the forms control 
push button. The forms ccntrot button may be used to either place 

the terminal in forms mode or remove it from forms modes and orovides 
the operator with an override capability. The coordination of forms 
With the central processor becomes the operator's responsibility when 
the forms control push hutton 1s used. 


USE OF FORMS IN DESIGN LEVEL 2. 


In the Design Level 2 TS 700 and TD 800 the forms option provides the 
capability for the handling of protected and unprotected data by the 
terminal in both message reception and transmission modes. The central 
processor causes the terminal to operate in the forms mode by the 
transmission of the DC2 character (column 1» row 2) in the text of the 
message. The JC2 character is not stored in memory. Unon receipt of 
the DC2 character the forms irdicator is lit to alert the operator to 
the active forms status and the cursor is placed to the right of the 
first Left delimiter from the heme position. The teft brace character 
Ccolumn 5S» row 15) or the US character (column 1s row 15) precedes an 
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unprotected data field and the right brace character (cotumn 5» row 14) 
or the RS character (Ccolumn 1.5 row 14) follows the unorotected data 
field. A field encineering modification is available to change the 
delimiters to brackets Ccolumn 5s rows 11 and 13) for Design Level 1 
compatability. if the C2 character 1S placed followina STX and 
preceding the messages» only the unprotected area of the forms message 
already stored in the memory of the terminal will be filled starting 

at the richt of the first teft delimiter from the home position. A 
second O0C2 character 1n the same message will deactivate the forms 
modes. A celimiter is not valid in the first character position. 

The Line feed and reverse tine feed cursor control keys»s left and right 
brace keyS» and return key are inoperative in the forms mode. The 
delimiter characters may not he used as text by the central processor 
auring forms moce because they are recognized as detimiters. The TAB 
key advances the cursor to the first data character location of the 
next unprotected data field. The CLEAR key erases only data in un- 
protected fieids. 


When transmitting a message to the certral processor while in forms 
modes the terminal transmits only the unprotected data» the delimiters 
(braces) are rot transmitted. Atl unprotected data from the first 
position after the first left delimiter to the cursor positions is 
transmitted. A message transmitted by the central processor and not 
containing the NC2 character is treated as a Standard message by the 
terminal. AS aresult» the terminal is taken out of the forms mode. 

A typical forms message from the central processor to the terminal 
would have the following format: 


~"“where ¢ = protected data and u = unorotected data: 


D u p u 
eee dT X NAME boinc eek ADDRESS Seis ANY STREET} «2-062 ETX. 


When the terminal 18 not tn the forms modes the forms tndicator 

Light 1S extinguished and the terminal does not recognize brace 
Characters as delimiters. If the central processor transmits 

a message to the terminal containing a NC2 character when the terminal 
memory does not already contain at teast one left bracket» the terminal 
does not remain in the forms modes the forms indicator will not remain 
itluminateds and the cursor will halt at the first position on 

the disclay. The terminal may be returned to the receive mode 

while in forms mode by the actuation of the receive (RCV) key. 

The terminal operator may contrel the forms status of the terminal. 

by ustine the forms control push button. The forms control button 

May be used to either nolace the terminal in forms mode or remove 

it from forms modes and provides the operator with an override 
Capability. The co-ordination of forms with the central processor 
becomes the ogerator’s responsibility when the forms control push 
button is used. : 


CHABACTER_INSERT_AND DELETE. 


Character insert and delete are imoortant edit features in allowing 
an operator to correct input mistakes such as misspelling. The 
character insert keys» when denressed by itself» inserts a Space at 
the position of the cursor. When it is depressed 1n conjunction 

with any alpha cr numeric keys» it will cause that character to be 
inserted at the cursor lLocaticn. Att succeedina characters on that 
Line wilt be shifted right one space for each character inserted. 

Any surplus characters will be shifted off the right end of the 

Line into which the character or space was inserted and tost. Ouring 
forms mode all succeeding characters will be moved up to tne first 
right delimiter. Ary surplus characters in forms mode wilt be lost. 
Depression of the Character Delete key causes the character at the 
cursor locaticn to be deleted and att succeedina characters within the 
line or unprotected data field to be shifted one space to the left, 
entering a space on the right. 


TNICENATIONAL CHARACTER. SETS. 


The Display subsystem may ootionally use character generators producing 
characters required by the international market. 


LG_ZQO_EXPANDED_ MEMORY: 


Expanded Memory in the TD 700 gives 1024 character memory capacity to 
a display with 256 character voositions. The memory 1S organized into 
four pages of 256 characters. Each page may be displayed in turn at 
the option of the operator. ALt four pages may be transmitted to 

the Central Processor or sent by the Central Processor tn a contiguous 
block of 1024 characters cf data. The expanded memory pages are all 
enabled at the start of every terminal selection. 


Two controls are available to the operator via the memory/advance key. 
In the unshifted modes the key will advance the display from page to 
page. Each depression moves the display one page 1n a Dage 1°2-°3-+4 
orders» moving tne cursor to the home position of each page. In the 
shifted modes» the key alternately enables or disables the expanded 
memory», leaving only page one accessible in the disabled state. Each 
depresston in the shifted mode moves the cursor to page one home.e When 
the terminal is not in the forms mode the expanded memorys when 
enabled» witl automatically advance to the -next page when a message to 
or from the terminal exceeds the Limits of a page. Howevers the 
expanded memory will not advance past the starting address of the 
message. For the TD 700 D/L2» the ASCII code VT (column O»s row 11) 
transmitted after STX and before ETX causes the cursor to advance 

to the next page home. 


Four lamps on the keyboard indicate which page 18S being displayed when 
the expanced memory is enabled. Alt lamps are extinguished when 
expanded memory 1s disabled indicating that only page one is available 
for display ard access by the operator. 
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An auditle indicator sounds for anproximately 1/2 second when the 
cursor 1s advanced via the keyboard through the eighth position from 
the end of each page. A auadruple “*been”*™ occurs when the cursor is 
advanced from paye 4 to page 1 by any tocal operation including 
cursor controls, forms,» clears cr tab. 


Transmission of data from T5 790 is from page one home to the position 
of tne cursor when the operator deoressed the XMT key on the keyboard. 
Alt unprotected data from a TN 700 D/L1I in forms mode will be transe= 
mitted becinning with the first unprotected character after page one 
home position. Transmission of data from a TO 700 O/L2 in forms mode 
begins with the first unprotected character and continues with all 
unprotected data uo to the position of the cursor. An ETX character 
is inserted at the cursor pesition of the terminal with the exception 
of U/L1 in forms mode in which the home position becomes the ETX 
position. The transmitted ETX¥ character is fotlowed immediately by 
BCC. The ETX pesition may be on any of the four oages.e. Reception of 
data into memory witt causes an overflow error when the cursor 1S moved 
into the previously received or transmitted ETX postion on TD 700 

D/L1i by any cursor fwovement other than NC2»> DOC4 or FF. 


Att cursor controls are available in expanded memory if the terminal 
1S not in forms. Forward space from the Lower right of a page 
advances to unper left of the next page. Line feed in the bottom 
line of a page advarces to the top tine of the next page. Reverse 
Line feed in the top tine of a nage backs to the bottom tine of the 
orevious page. Return in the hottom line of a oage advances to the 
uoper teft of the next page. Home returns the cursor to page one 
home. 


The FF character erases all four pages in parallel. When power is 
turned ons the four page exparded memory 1S enabled and atl pages are 
erased lLeavina the cursor at page one home. The CLEAR key erases only 
the one page on the disolay 1f not in forms. 


In the forms modes enabling or disabling the expanded memory homes the 
cursor tc page one home snd same as Cage advances causes a forms Search 
Leaving the cursor in the first position of the first unprotected data 
field after the home position of the rew page. Tab moves the cursor to 
the first position of the next uncrotected data field. 


In the forms modes the Line feed» reverse line feed» and return are 
inhibited from the keyboard. Forward sdaces backspace» insert, 
deletes and home act normally but may change pages if appropriate. 
Character insert and celete may move data from page to page if an 
unprotected data field crosses the page boundary. CLEAR erases all 
unorotected data on alt faur oages and returns the cursor to the 
first uncrotected data nosition after nage one homes as does HOME. 
Any page without an unprotected data field cannot be displayed in the 
forms mode. 


Transmission of data from the T0 700 O/L1 while in the forms mode 
begins with the first unprotected data character after page one home 
and continues with atl the unprctected data of the four pages if 


enaoleds of just nage ones if disabled» when the operator depressed the 
XVMT keye 


Transmission of data on TC 700 B/L2 while in the forms mode begins 
with the first unprotected data character after page one home and 
continues with all the unprotected data of the four pages if enabled 
or just oage one if disabled» Cut only up to the position of the 
cursor when the operator cepressed the XMIT key. 


Disabling expanded memory restricts memory access and display to dage 
one by the operator. CLEAR erases page one only. Power on enables 
expanded memory and erases alt four pages. 


All keyboarc and other cortrols act upon a disabled expanded memory as 
they woulc a terminal without the expanded memory option. ALt four 
Dage indicators on the keyhbcard are extinguished. Any form continued 
on other paces 1S net accessible. Any unprotected data field continued 
on page two would be ilttecal if expanded memory 1s disabled. For D/L1 
terminals» access by the central processor 1s restricted to page one if 
expanded memory is disabled. 


Figure 2-4. PAGING WITH EXPANDED MEMORY 
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PRINIER-INTEREACE. 


The TD 700/800 printer option orovides the terminal with selective 
hard copy capability. Printing of data stored in the TD 700/800 
memory may be started by cperator depression of the keyboard print key 
or by the central processcr during selection which allows unattended 
printing cf data. 


To cause printing of a message in unattended mode the central processor 
may send a DLE/P character following STX and prior to ETX. Printing 
will start following transmission of the ACK character to the central 
orocessor signifying that a good message was received. If a DC1 
Character had been sent to hold the terminal in recieve mode 
{orogrammatic mode cortrot) following reception of a message then the 
terminal will be placed in tocal mode by the printer interface during 
printing and be returned to the receive mode at the completion of the 
print cycle. 


Printing of data stored in the memory is from Home to the position of 
the cursor at the time of either the orint key depression or receipt of 
BCC. If the TD 700 extended memory option 1S enabled this may be up to 
four pages or 1024 characters. If the terminal is in the forms mode 
the entire enabled memory wiltt be oritnted including protected data. 
This takes the terminal out of forms mode to print then returns to 
forms» leaving the cursor at the first unprotected data position. A 
CR/LF will be sent to the printer at the start of each line. 


SECTION 3 


KEYBOARD SUBSYSTEM 


GENEGAL_CESCELIECIION: 


The TD 700/809 terminal contains a Keyboard Subsystem which provides 
for the mantial entry of data to the disolay subsystem. The data 
entered through the keybcard 1s simultaneousty stored in the refresh 
memory of the display subsystem and displayed upon the SELF=<SCAN 

panel. The key characteristics» including spacings pressures and throws 
are similar to an electric office typewriter. Three standard keyboards 
are available: one similar to a typewriter keyboards one with an in- 
board numeric keyboard resembling as close as possible an ESBCDIC key- 
punch keyboards and one with a ten-key numeric keyboard with the 
function keys oarouped to the richt of the numeric keys. 

(See Appendix A.) 


Figure 3-1. ALPHANUMERIC KEYBOARD 


KEYBOARD. CUAZACIESISIICS. 


ALt TSB 7ecsvRoc keyboards have the following characteristics. 
Key stroke of approximately .92" (5.1 mm). 
Key oressure of aporoximately 3.0 oz. (84 a). 


Two Key roltover - The TD 700/800 keyboard provides 2 key roltover. 
Buffered cutout provides for striking the first key to produce 

the first outodut code and striking the second key to produce the 
second output code without releasing the first key. The first 

cede is retairedc until the first key is released. Releasing the 
first key produces the second code on the output lines. This 
feature 1s provided to allow for the operator who tnputs data so 
rapidly that she strikes a second key before releasing the first. 


Shift key is en electronics nortlocking control which generates the 
shifted output codes on the atnhanumeric keyboards. 


Shift tock is an alternate action shift tock which locks the shift 
key in the shift position on the data oreparation keyboard. 

Keyboard cimensitons are: 14.3 tnches (36.3 cm) X 3.2 inches (8.1 cm) 
X 6.9 inches (12.5 cm) with a weight cf 6.90 pounds (2.721 kilograms). 


CURSOS CONTEQL_KEYS~e 


Function keys do not represent a particular character on the modified 
ASCII code chart. They are designed to perform the following 
functions: 


LINE FEED C4). 


Line Feed moves the cursor to the same relative position one tine down. 
When the cursor is in the bottom Lines Line Feed causes it to be moved 
to the same relative position tn the too line. This function is dis- 
abled when the terminal is tn the forms mode. 


REVERSE LINE FEED Ct). 


Reverse Line Feed causes the cursor to be moved to the same retative 
position one tine up. When the cursor is 1n the ton lines Reverse 
Line Feed causes it tc be moved to the same relative position in the 
hottom line. This function is disabled when the terminal 1s in the 
forms moace. 


BACKSPACE (+). 


Sackspace moves the cursor backward one position. When the cursor is 
to the left edge of a lines backspace causes tt to be moved to the 
riaht edge of the next higher Line. If the cursor 1S in Home positions 
packspace causes it to he moved to the Last position of the tast line. 
In the Forms modes backspace is enabled only to the first character 
Location in ar unprotecteo data field. 
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FORWARD SPACE GC). 


Forward Space moves the cursor one space to the right. If the cursor 

is at the right edge of a Lines Forward Space causes the cursor to be 
moved to the first position on the next line. If the cursor is at the 
last position on the tast lines» Forward Space causes the cursor to be 
moved to the Home position. In the forms mode» Forward Space causes 

the cursor to move from the Last position of one unprotected data field 
to the first position of the succeeding unprotected data field. 


HOME. 


Home causes the cursor to be moved to the leftmost position on the top 
Line Chome position). In TD 700 terminals with extended memorys Home 
causes the first page of memory to be displayed with the cursor 
pesitioned at the upper teft vosition. The Home key operates In uns 
shifted mode only. 


CLEAR. 


Clear erases alt data on the screen and moves the cursor to the home 
position. In TD 7¢C0 terminals with extended memorys Clear causes the 
enabled page only to be cleared. In the forms modes» Clear erases all 
unprotected data only and moves the cursor to the first position of the 
first unprotected data field. Clear is accomplished by shifting and 
depressing the Clear/Home key. 


REPEAT CRPT). 


Repeat» when depressed with any atohanumeric key or Line Feed» Reverse 
Line Feeds» Backspace» Forward Spaces Carriage Returns Character Insert» 
or Character Deletes» causes the repetition of that character or 
function in successive display panel and memory locations. 


RETURN CRET).— 


Return moves the cursor from any position in one tine to the first 
position of the next tine. If the cursor is in the Last titner Return 
moves it to home. The Return function is inoperative in the Forms 
mOoOd@. 


TAS. 


Tab causes the cursor to move forward to the next tab stop location. 
Tab positions are at every eiahth character 1-.€@. 1» 9» 17» 25» etc. In 
the Forms modes» use of the Tah key causes the cursor to move to the 
first position of the next unnrotected field. 


CHARACTER INSERT. 


Character Inserts» when depressed with the key of the character to be 
adcdeds causes the added character to be inserted at the cursor 
Location. The succeeding characters within the line are shifted one 
Space to the right. <Any surplus characters are shifted off the display 
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at the end of that line and lost. In the forms mode all succeeding 
characters will be moved up to the first right delimiter. Any surptus 
characters in forms mode will be lost. 


1] 


» 


CHARACTER DELETE. 


Use of Character Delete results in the removal of the character dis- 
olayed at the cursor tocation. The succeeding characters within the 
line are moved one Space te the left for each character deleted. 
Spaces are fec into the tine frem the right edge of the Line. In 
the forms mode spaces are fed from the next right delimiter. 


KEYGQARE_CEILONS: 


The keyboards are designed for greatest possible ease in operator 
entry. Three keyboards are available and each is designed for entering 
a specific type of data. 


DATA COMM ALPHANUMERIC KEYBOARD. 
Domestic. 


This keyboard basically resembles a typewriter keyboard and is designed 
for greatest ease ir enterina alpha data. It is the most common key- 
board for basic alphanumeric itnout and inquiry. Functional keys are 
placed at the outside edges of the alpnanumeric keys. SHIFT and TAB 
are oversized to facilitate operator use. Cursor control keys are 
Located at both ends of the snace bar. Mode controt keys are grouped 
together above and at the right side of the basic keyboard. (See 
Appendix A.) 


International. 


The Data Comm Alphanumeric keyboards may be provided with special 
characters to make them adaptable to the international market. 


DATA PREPARATION KEYSQARD. 
Domestic. 


This keyboard resembles an EBCOIC keypunch keybcard in the placement 
of numerals ard frequently used speciat characters. It is designed 
for ease in enterina both alpha and numeric data and recommended for 
Installattons where operators are familiar with keypunches. The 

SHIFT key 1s double size to facilitate ooerator use. A SHIFT 

LOCK key 18 provided to enable the operator to enter strictly numeric 
data with one hand operation. The cursor control keys are located 

at both ends of the snace bar. Mode control keys are grouped together 
above and at the richt side of the basic keyboard. (See Appendix A.) 


International. 


The Data Preparation keyboard wilt also be supplied to international 
markets with the necessary and approoriate special characters. 


NUMERIC KEYBCARC. 


This keyboard is configured in the "Ten=key" adding machine layout 


with the funtion keys grouped te the riaht of the data keyboard. 
It is designed for strictly nt!meric data input. (See Anpendix A.) 


NG RKREYBCAKD. 


An optionat modet of the 10 700 or TD 800 is avatlabte without 
keyboard for use in @ receiveronly instailation. 


SECURITY LOCK COPTIONNAL). 


A security tock is available as an option for the keyboard. The 
security tock will electrically inhibit unauthorized use of the key- 
board by cisabling the keyboard encoder outnuts. The security tack 
consists of a tumbler tock witn g removable key and is located on the 
right side of the keyboard assembly. The keyboard may only be locked 
in the Receive or Local mcdes. 


Figure 3-d. KEYBOARD SECURITY LOCK 


LNOLICATICEL AND LEUNCTION_CONTROLS. 


The TO 7007/7 8090 terminat tncoroorates indicators and controls which 


relate the moce of operation ard status of the terminal to the operator, 


These indicators Cwith the excention of the speed dial» power switchs 
and power on indicatecr) are located on the keyboard frame. 


TRANSMIT CXMT). 


The Transmit mode indicator 1s iltuminated by the depression of the 
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Transmit key and indicates that the terminal is transmit ready. 
Transmission of data is from paae one home to the position of the 
cursor. All tuunprotected data from a T9 700 D/L1 tn forms mode will be 
transmitted beginning with the first unorotected character after home 
position. Transmission of data from a TD 790/800 O/L2 in forms mode bee 
gins with the first unprotected character and continues with atl un- 
protected data un to the cosition of the cursor. Depression of: the 
transmit key inserts an ETX at the cursor position of the terminals 
(with the exception of O/L1 in forms mode in which the home position 
becomes the ETX position)» initiates a transmit operation and disables 
all keyboard keys except LOCAL and LTAI. The transmitted ETXK character 
is followed immediately by BCC. The indicator is extinguished when the 
terminal receives an "ACK" sianaling a successful transmission or when 
the termiral is switched to Local mode. 


RECEIVE CRCV). 


The Receive mode tndicator is ittuminated by the depression of the 
Receive key or by the successful completion of a data transmission. 
from the terminal. The indicator signifies that the terminal 15 
prepared to receive data and 1S extinguished when the terminal is 
Switched to Local or Transmit mode. 


LOCAL. 


The Local mode indicator 1s illuminated by the depression of the 
Local key or by the use of the keyboard when the terminal is in 

the Receive mode with no data being transmitted to the terminal. 

It is also illuminated followirg the successful completion of data_ 
transmission from the terminal when the programmatic mode control 
is set to Locale. The indicator 1s extinguished when the terminal 
is Switched tc the Receive or Transmit mode. 


FORMS. 


The Forms indicator is itluminated whenever the terminal 1S 1n the 
Forms mede. Forms status results from either the terminals receipts 
of the 0C2 character from the central processor or by the activation 
of the FCRMS key by the terminal operator Cat least one leading 
delimiter must be tn the display data). The Forms indicator is 
extinguished ty the receicrt of a central processor message with no 
DC2 character or with two DC2 characters» or by activation of 

the FORMS key by the terminal operator. 


PRINT COPTICNAL). 


The illumination of the Print mode indicator and printing of data 
stored in the TD 700/ 800 memory may be started by operator 
depression of the Print key or by the receinpt of a OLE/P character 
following STX and prior to ETX. Printing in the unattended mode 
Will start follewing transmission of the ACK character to the 
central processor sigrifying that a good message was received. 

The Light will be extinguished when printing 1s completed. 


ERRGR. 


The Error indicator 1s illuminated when a character oarity or 

block check error is detected by the terminal in data being 

received or when the received message exceeds the display 

Capscity.- Reception of data into memory will cause an overftow error 
when the cursor 1315 moved tnto the ETX position on TD 700/890 D/L2 or 
nage one home on TD 700 D/LI by any cursor control other than DC2>, 

9C4 or FF Cwhich chance the ETX position to page cone home). The Error 
Indicator is turned off by the successful retransmission of the 
message» the recetot of the new messages or the depression of the 
LOCAL key. 


ENGULIRY CENG). 


The Enquiry indicator is itlurmirnated when the terminal detects 

the central processor attemptina to transmit a message to the 
terminal while the terminal 15 not in the Receive mode. The 
indicator 1s extinguished by the operator placing the terminal 

In the Receive ocr Local mode. The audible alarm sounds in 
cenjuncticn with the ENQ tndicator to alert the terminal operator. 


LINE TERMINAL ACTIVITY TNOICATOR (LTAT). 


This feature is nrovided crimarily for on site trouble shooting. The 
LTAL indicator is illuminated whenever the central processor is 
transmitting to any terminal on the Line. The LTAI tndicator is 
extinguished on any aiven terminal when that terminal 1s transmitting 
tc the central processor. It may also be extinguished by depressing 
the LTAI control key. If the indicator goes off and on with normal 
terminal activity and no direct operator intervention with the LTAI 
key» the giver terminal is being polled/selected. The tength of time 
that the light remains on or off depends upon the individual system. 
On a system with few terminals oer lines a low volume of messages, 
and many polls from the central processors the Light wilt go on and 
off much wore frequently: than on a system with many terminals per 
lines a hiah volume of messages» and few ovolls from the central 
processor per soecific terminal. 


If the Licht remains ons the status of the terminal may be determined 
by extinguishine the LTAI by depressing the LTAI control key. If the 
Light comes back on and remains ons there is activity on the Lines but 
the central processor 1s not addressing this terminal or this terminal 
is not responding. If the tiaht remains offs» there 1S no activity on 
the lines indicating that either the CPU or tne Line 1S not active. 


AUDIBLE ALARM. 


The Audible Alarm sounds momentarily whenever the central processor 
attempts to transmit to the terminal white the terminal is not in 

the Receive mode or group selects or broadcast selects the terminal. 
Tne Audible Alarm secunds once when the cursor 1s advanced to the eighth 
character pesition from the right end of the bottom Line of the display 
or a quadruple sound upon advancing from page four to page one. The 
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Aucible Atarm Votume centrolt nrevides a continuous range of sound 
level. 


BRIGHTNESS CONTSOL. 


a brightness control is provided to allow the operator to adjust the 
display screen brightness te his preference. 


Fiqure 3-3. BRIGHTNESS CONTROL AND ALARM 


TRANSMISSION RATE SELECTION OIAL COPTIGNAL). 


The Rate Dial control selects the clock data rate for data communica= 


fC iONS . The Fate Diat is located near the data set connector at the 
rear of the machines and is a seven position control for terminals 
cperatina in domestic asynchronous networks and in international 
asynchronous cr synchronous networks. 


PCWER ON. 
Tne Power On indicator is illuminated whenever the terminal's 


Power Switch is in the “QN* position. The indicator is 
extinguished whenever the Power Switch is tn the "OFF" cosition. 


TERESA MERI LN IN ATI A HRI LA 


Figure 3-4. POWER ON SWITCH/INDICATOR 
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SECTION 4 


COMMUNICATIONS INTERFACE 


GENERAL_DESCRIPIIONe 


The Communications Interface forms part of the third subsystem of the 
TO 700/800 Terminal» the control subsystem. The communications | 
procedures detailed offer the user a choice of onerating modes and 
network environments. Line disciplines relating to the TD 700/800 
conform to Burroughs Standard Ccommunications Procedures greatly 
simplifying the task of "mixing" different types of terminals within 

a single networks and on the same line. For examples in order to 

add a TD 700 or TD 800 to a network of TC*s using the zero XKMN 

options only the pollina list of the handler would need to be updated. 


The TD 70C/8&C00 terminal 185 compatible with the Series TC terminals, 
the TU 500/900 terminals and the RT 2000/4000 Logic Unit. 


NETWORK CONEIGURATIONS. 


Remote terminals may be connected to a data center central processor 

or a central TC by 4&4 variety of communication Links. The communication 
Link may be through telephone company facilities using switched or 
leased Lines» or the tink may be an in-house facility» either direct 
connect or through data sets. 


The network configurations possible with the TD 700/800 depend on the 
line controt discipline to be implemented and in some instances on the 
physical distance of the terminals from the central processor. The 
following tine control disciolines are available and are described in 
detail in later sections. Burroughs Standard Poll/Select» Point=to- 
Points» and I8M 2260 Commuricaticn Procedure. 


In a multidrop teased-line networks data sets from several remote 

sites may be connected to a multidrop communication channel through 

a central office bridge. This central office bridge may» in turns be 
connected to other centrat office bridgess all connecting into a single 
multidrop Line. 


The number of terminals and data sets connected in this manner is 
Limited only by the requirement to provide an acceotable response time 
for transactions handled by all terminals on that particular networks 
including those terminals at other sites connected to the same tine 
with a central office bridge(s). Thus» only the volume and size of 
transactions need be considered in determinina the number of terminals 
that may be ptaced on one tine. | 


In switched Lines time-sharings or batch network either the Burroughs 
Standard Foll/Select or Point to Point Line control discipline may be 
utilized. The remote site should be operator attended. 


TERMINAL-INIEGEACES 


The TO 700/80C terminal is operable with certain asynchronous and 
synchronous deta communication interfaces conforming to EIA standard 
RS$232C,» CCITT Recommondation V24 of the International Markets and 
TworwWwire Direct Interface. The communication interface of the terminal 
is capable of half duplex asynchronous or synchronous operation over 
either half or full duplex communication circuits. Oata rates for the 
TO 700 D/L1 vary from 75 bos to 2400 bps. Data rates for Design Level 
@ vary from 75 pps to 9600 bos. 


CKARACTER FORMAT. 


A modified ASCII 7-bit code 1s the standard transmission code set for 
the TH 700/800 system. These codes consist of two general categories», 
control chseracters ard graphic characters. There are 23 control 
characters and 91 graphics which include both upper and lower case 
alphnabetics» the numrerats zero to nines 27 other symbols» and the 
special characters for POLL» SELECT» FAST SELECT» and BROADCAST 
SELECT. (See Appendix. R@=1) 


The standard 7=bit character configuration 1s showns bit 7 is the 
-higheorcer hit» and bit 1 1s the tow-order or leastesignificant bit: 


The examole represents the character "J" column 4 row 10 or simply 
"4/10". The column number is determined by taking the decimal 
equivalent of the binary number formed by bits 7» 6» 5% and the row 
number by takinc the decimal eouivalent of the binary number formed 
by bits 4» 3, 2» 1. Columns are sometimes referred to as "sticks". 
Stick 3 ASCII codes are the numerals 0 through 9 and the special 
characters for “colon"s “semicolon™s “Less than™s “equal tots 
“greater than"™s and “question mark". 


The Lower case characters for terminals without lower case capabilities 
will be interpreted as upper case characters. 


ASYNCHRCNOUS OATA COMMUNICATION. 


Asyncnronous Data Communication utilizes even parity. Eacn character 
transmitted uses ter nominally equal time intervals representings in 
orders a start bit» seven bits of data (least significant bit first) a 
Darity bit» and a stop hit. The start bit has polarity 0 (Space). 

The stop bit has polarity 1 (mark). The ninth hit transmitted 1s the 
Character parity bit selected to make total number of 1 (marking) bits 
In the cheracter even. The Starts» stop» and parity bits are automat= 
ically put on the line in the proper sequence by the hardware. 


SYNCHRONCUS DATA COMMUNICATION. 


Synchronous Data Communication utitizes odd parity. Each character 
transmitted uses eight nominally equal time intervals representings in 
orders seven bits of information Cleast significant bit first)» and a 
parity bit selected to make the totat number of 1 (marking) bits tn the 
character odd. The parity bit is added to the character data bits auto- 
matically by the hardware. The SYN character is used to provide a 
Signal on the Line to establish and maintain synchronism between the 
communicating stations. The SYN character may be transmitted at any 
time except between an £TX and the immediately following BCC. When 

a Synchronous transmission is inritiateds at least four SYN Characters 
must be transmitted prior to any other character to establish synchron- 
jzation. This funtion is automatically accomplished by the hardware. 
The terminal purges the SYN character in recognition of a normal 
Character sequence and does not include tt in the BCC (8tlock Check 
Character) calculatior. 


DATA RATES ANG DATA SETS. 
Nomestice 


ae 75 bes Asynchronous = This interface 1S compatible with 
the Bell 103 and Bell 202 families of data sets or 
their equivalent. 


be 150/300 bps ASynchronous - This interface is compatible 
with the Belt 103 Data Set family or equivalent. 


ce 6006/1200 bps ASynchronous = This interface 1S compatible 
with the Burroughs TA 713 Data Set which requires duplex 
telephone circuits» or an equivalent data sets» including 
Bell 2020. The itnterface also applies.to switched lines 
and utilizes a Bell 202C or equivalent data set. 


de 1800 bos Asynchronous = This interface 1S compatibDle with 
the Surroughs TA 783 Data Set which requires a duplex 
telephone circuits or an eauivalent data Set. 


e. 2000/2400 bos Synchronous - This interface is compatible with 
the Burroughs TA 734-24 €2400 bps) or with the Bell 201A 
Data Set €2009 bos) or the Bell 201B data Set €2400 bps). 
The interface operates half duplex at 2000 bps on Switched or 
leased (2- or 4-wire) teleohone circuits» and at 2400 bps on 
leased Lines. If it ts desireds the TA 734-24 may be used 
on the telephone comoany switched Line network by interfacing 
it into a Bell 1000A Data Access Arrangement Unit (Type COT). 
The switched line arrangement is manual answer and dial type. 


f. 4806 bps Synchrorous - This interface is compatible with 
the Burroughs TA 733-48 or with the Betl 203 data Set family 
and requires duplex (4 wire) telephone circuits. 


Ge Tworhire Direct Interface ASynchronous = This interface 


operates according te the data rates defined on page 4-16. 
International. 


The Terminal conforms to the interface circuit requirements defined by 
CCITT Recommendation V24& and cperates with data sets or equivalents 
described in the succeeding paragraphs. 


ae V2i Data Set = The Terminat operates 1n a compatible itnterface 
with the V21 Data Set cr equivalent including the GPO Datet 2. 
Cperation is asynchronouss half duolexs at data rates of 150 
200 bps. 


be V23 Data Set = The Terminal onerates in a compatibte interface 
With the V23 Data Sets» or equivalents including the GPO Datel 
1 and Burroughs TA 753. Qperation is asynchronous, half 
cuplexs at data rates cf 600 or 1200 bos. 


ce V26 Data Set - The Terminal cperates in a compatible interface 
with the V26@ Data Set cr equivalents» including the Burroughs 
TA 734-24 and TA 743-48s and the GPO Datel 7. Operation shalt 
be synchronouss half duplex. Using the Facility 3 form of GPQ 
Datel 7 data set» operation is at a data rate of 2400 bits/ 
second on 4“wire line with alternative data rates of 600 or 
12aQd/bits second on 2-wire line. 


DATA SET EXPANDERS. 


The S8urroughs TD 700/800 terminal communications interface is capable 
of connecting to and operatino with the Burroughs TA 800 series of Data 
Set Expancers. These are the TA 800-1 (4 terminals)» TA 800-2 (8 
terminals)» TA 800-2 €12. terminals)» and TA 80074 (16 terminals). 


LINE ADAPTERS. 


Appropriate tine adapters» speed adapters and other necessary hardware 
is used to interface the termiral to a computer. 


COMMUNICATION _ CHARACTERS.» 


Communtcation characters for the TO 700/800 terminal consist of control 
Characterss function characters, and other characters which serve as 


special 


Ingdrcetors. 


BASIC CCNTRGL CHARACTERS. 


ae 


ACK = Acknowledcement - The affirmative response to selections 
and messages directed to the Terminal is the transmission of a 
ressage cortaining an ACK character. Messages transmitted by 
the Terminal tn the Nata Center are acknowledged by the Data 
Center. The ferminat recognizes and takes action on the ACK 
character recetved from the OData Center. 


BCC = Biock Check Character - The Block Check Character is 
sent with all data messages. It 1s used for error detection 
In the transmission of a data message to check the tongitu- 
Cinal parity cf the characters. The BCC is not a unique 
character since its generation is based on a binary summation 
ands therefores may become ary character. BCC 1S generated by 
inagependently Summinao without carries each of the 7? individual 
Levels Cchannels) of the codes transmitted. The BCC causes 
the sum cf the number cf “on™ or "1" bits in each of these 
levels of the transmitted codes to be even. A character 
carity bit is generated for the 8CC conforming to the 
individual character narity scheme dictated by the type of 
transmission. The summation to obtain BCC starts with the 
first character following SOH in the message being transmitted 
and extends through the FIX. 8CC follows FETX and always 
apnears as the tast character in a data message. Generation 
of the BCC for transmitted messages iS an automatic function 
of tne TO 709/800 terminals as is checking the BCC on all ine= 
coming messages. 


OLE“EQT COEQT) = Mandatory Disconnect = Mandatory Bisconnect 
is used with the switched Line Point-to-Point orccedure. 


ENC = Enquiry - This character is always used to end a poll 

or selection messa3qe and requires arepoly.e. It May be sent by 
a remote Ir a multipoint network to wake up the Central 
Frocessor during contention. It may be sent by either station 
in a PointstosPoint network. 


EQT = End cf Transmission = this character normally indicates 
the end of a communication sequence. Howevers in control 
orocedures it is used as the first character in a poll or 
selection message. The Data Center (which is designated as 
the control station)» by transmitting this code sets all 
remotes in the control state (that is» Listening for a poll 
or selection). If a terminat 1s polled and is not ready to 
transmit it automatically responds with EOT meaning “no 

erat tic’. 


SFECTAL 


ade 


ETX = End of Text - The ETX character serves to terminate the 
text portion of alt messages containing text. The ETX 
cheracter always precedes the 8CC (olock check character). 


NAK = Negative Acknowledge =- The terminal transmits a message 
containing a NAK character when either of the following two 
conditions orevails: 1. A selection is recognized and the 
Tertinal is rot ready to receive. 2. A message containing 
text is received but an error occurred. The terminal 
recognizes and takes action on a NAK character received from 
the Data Center by resending the message which caused the NAK. 


SCH - Start of Headira = The SNH cnaracter apodears as the 

first code in all messages containing text. Note: The head- . 
ing defined as that portion of the message that begins with 

SUH and inctudes a sequence of characters which constitute 

the address cf a terminal and the transmisston number if uSed. 


STX = Start of Text = The STX character appears as the first 
code foltowing the heading in all messages containing text. 
STX identifies all characters that follows up to put not 
inctudina ETX» as the text of the message. 


SYN = Synchronous Idte =- The Synchronous Idle character is 
used as & timing or idle character with systems utilizing 
Synchrecnous transmission. 


COMMUNICATION CHARACTERS USED BY THE TD 700/800 TERMINAL. 


ADis»s AD2 = A untaue two character identification address is 
assigned to each terminal in a network. This oermits a 
terminal to identify messages directed to it and permits 

the CFL to identify the terminal sending a message. The 
address of the terminal is assigned to the terminal at the 
time of installation but may be altered by a Field Engineer. 
ADi» AD2 are not untaque ASCII codes in themselves» but 
reoresent any two characters from cotumns 2 through 7 of the 
modified ASCII code chart. This orovides 96 unique address 
characters and 9216 possible terminal addresses for a single 
network. 


BSL - Broadcast Select CLower case letter “t") - BSL 15S used : = 
to identify a message as a Broadcast Select to all terminals 

Within any given network. The message 1s sent from the CPU 

to all terminals on the line without inquiry as to the 

receiverready status of any terminal. All terminals with 

power on are automatically ptaced in receive-ready status and 
receive the message simultaneously. The addressed terminal 
acknowledges receipt of the message. 


CON - Contention character (BEL "O0/7") = CON is used in a 
message transmitted by the CPU to place all terminals on the 
Line in the Contenticn Mode. CEO0Ts»s NUL» NUL» CON). 
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de. OLE-P (COptioral) - When the DLE=“P characters are in the text 
of a messace to the terminal» printing of data stored in 
memory will begin following the transmission of the ACK 
cheracter to the central processor. 


e. FSL = Fast Select Clower Case Letter "s") = FSL distinguishes 
a message which 1S sent by the CPU without inquiry as to the 
recetverready status af the terminal. 


f. GSL - Group Select = Any agreed upon character from columns 2 
through 7 of the ASCII code chart assigned at the time of 
installation. It way be changed by a Field Engineer. GSL 
distincuishes a messepge directed to all terminals within a 
credetermired group. The message is sent by the CPU without 
Inquiry as to the receiverready status of the terminals in 
the groups and all terminals with power on are automatically 
placed in receive=ready state. The addressed member of the 
group acknowledges receipt of the message for the group. 


Ge FOL ~- Poll (Clewer case Letter "p") = This character 15 part 
of a Polling messages» and it inquires of an addressed remote 
location whether it 1s ready to transmit to the Data Center. 
It 1S 1qnored hy att but the addressed remote and causes that 
station to reply with an EQT 1f 1t 18S not ready to transmits 
or with a message if 1t 185 ready to transmit. 


he. SEL = Selection (Lower case letter "q"*) =- This character is 
part of 3 selection messages and it enquires of an addressed 
remote location whether it 1S ready to receive a message from 
the Data Center. It is ignored. by all but the addressed 
station and causes that station to reply with a negative 
acknowledgement (CNAK) 1f tt 15 not ready to receive a data 
message from the Data Centers or with an ACKs if it iS ready 
to receive 3a message. 


ie  XMN = Transmissicn Number = TO 700 Design Levelt 1:2 "23" and 
"A" (col 4,5 rows 0 and 1). %T9 700/800 D/L2: "3" and “"A* or 
"Oo" and "1" (col 3» rows 0 ard 1). j%qgdhe transmission number 
for D/L 2 terminals can be set for either set of characters 
by a Field Enaitneer. 


FUNCTION CHARACTERS ASSOQCIATEN WITH THE TD 700/800 TERMINALS. 


0Ci - The 0C1 character activates the Programmatic Mode Control 
option by keeping the terminal in the receive mode after 
reception of a messaqe.w. [t requires no memory space. If a 

o0C2 character is also present in a message to a O/LI terminal 
the 9C2 function wilt override the OC1 function. 


be OC2 = The )C2 characters if inserted by the CPU into a message 
followince the STX character and preceding the ETX characters 
causes the terminal to be placed in the onotional Forms mode. 
At least one left delimiter must be in the memory of the 
receiving terminal at the time of transmission of the DC2. 


A second )C2 character in the messaqe preceding the ETX J 
character causes the Ferms mode to be reset on D/Lle. 


CR - Carriege Return - Carriage return 1f transmitted as a 
text character ir a messades causes the terminal cursor to be 
movec to the first position of the next line. 


The following are for Desian Levet 2 only: 


is 


3S = Backspace - The 8S character causes the cursor to move B° 
che character position to the tett. When the cursor is at the 
first position af a lines the backspace character causes tne 
cursor te move to tne Last character position cf the 

oreceding line. When the cursor 1s tocated at the home 
rosittcns, the hacksoace character causes the cursor to appear 
in the Last character pnosition of the bottom Line. In the 
ferms modes the cursor cannot be backsnpaced beyond the first 
chafeacter of anh unsretected data Tield. 


ir = Cursor owns The LF character causes the terminal to LF 
execute 2 Lire feed function by moving the cursor one Line 
Gown. when the cursor is in the bottom lines the cursor 

cown character causes the cursor to appear in the ton line. 


O9CZ = Cursor Uo -The O9C3 character causes the terminal to pos 
execute a reverse lire feed function by moving the cursor 


one line up. When the cursor is in the top lines the cursor —_ 


up character causes the cursor to appear 1n the bottom Line. 


HT = tabulation - The HT character causes the terminal to 
execute a tab furctian by movina the cursor to the next tab 
stos. Stops are located at every eight character position on a 
lines sucn aS 1» 9» 175 25 etc. In the forms mode the tab 
character causes the cursor to move forward to the character 
oositicn fellcwirg the lLeadina delimiter of the next un- 
crotected character field. 

ney 
CC4 - Home - The OC4& character causes the terminal to execute 
aocurscr home function by moving the cursor to the first 
Character position of the first line Chome position). In 
forms mode the cursor moves to the first unprotected character 
HoSItioONn. 


FF = Wome and Clear - The FF character causes the terninal rr 
to execute 3 combined heme and clear function by moving the 
cursor to the heme position and erasing all data Cexcept 
orotectec data when in forms mode) from the screen. 


US/RS = Fornrs Seliriters - The US/&S characters Ccol. 1, 
rews 14 and 15) cause the forms delimiters Cbraces) to be 
cisplayed on the screen. The US/RS characters are inter- 
preted by the terminal as braces (col. 5» rows 14 and 15). 
Design Level 2 terminals may be altered by Field Engineering 
to reccgnize only Design Levelt 1 forms delimiters (brackets; 


* 


w 


cole DS» rows 11 and 13). 


ke VT = TO 700 Expanded Memory Advance Page = The VT character 
causes the next cage cf the TD 700 expanded memory Coption) 
to be disolayed cn the screer and moves the cursor to the home 
position of that page. 


Lt. NUL = Time Fill «The NUL character is used as time fill when 
required ir the forms rode following characters HT> VT» FF» 
oC2»s and 904. AlSoO» any cursor movement requiring a forms 
celimiter search throuch protected data may require NUL'*s, 

In either case» the number of NUL'S required is determined by 
the following formula: 


-o 
Minimum now > ( Chale DOSItIgos_roved_X baud cate _X¥_6_.X_10 | 
UF NUL'S = 8 (Synchronous) or 10 CASynchronous ) 


NGTEs Use an additiorat NUL character when a fractional solution 
1s obtained. If NUL"S are transmitted to a Y/Li terminal they 
will take a memory space. | 


ILLEGAL CHARACTERS. 


An illecal character 1s defined as a character having incorrect parity 
or a tegal character appearina incorrectly in a predefined sequence. 
The terminal tests esch character received for narity and accepts 
control cfaracters onty in their oropver predefined sequence according 
to the communication procedure being used. 


Upon receiving a text character with bad partty or a bad block check 
character Clongitudinal parity)», the terminal itluminates the ERRGR 


3natcator and automatically transmits a NAK to the Central Processor. 


In edditions if the candition causing the ERROR is a data character 
parity errors the "auesticn mark™ character CASCII 3/15) appears on 
the display screen in clace of the “*bad™ character. <A message with 
bac block check is disnlayeds but the ERROR indicator 15 illuminated 
and retransmission of the message is requested. Distorted control 
characters result in the terminal net receiving a complete sequence 
and consequently not responding to the Central Processor. The Central 
Processor then initiates error recovery procedures. OQotional Control 
Characters (€8StL» GSL» XMN» SYN) are received as illegal characters by 
terminals not possessina the aporopriste option. 
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ILLEGAL CHARACTERS 
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MUCES_OF OPERATION: 


The Burrougks TOD 760/800 terminal operates in three modes: tocal, 
transmit» and receive. The onreratcr controls the mode of the machine 
with the LCL» XMT» and RCV keys. ODenressina the LCL key during either 
transmit or receive tmmediately transfers the terminal to the local 
mode under control of the operator. No further data is respectively 
transmitted or received. 


LOCAL. 


Botn "power on™ and the LCL key place the terminal in the local mode 
during whicn the termiral is off-line and data is entered mnanually 
through the keyboard. At any time other than during the actual receipt 
of data» depression of any aloha or numeric key wilt cause the terminal 
to enter the LCL mode. If an ENQ@ 1S received through selection or from 
the pointeto-npoint calling stations as anplicahles the terminal auto-=- 
Matically trarsmits a NAK indicatina that it is not receive=ready. If 
an ENQ 1s received through oollings the terminal automatically transmits 
an c£OT incicating "no traffic”. When receiving any ENQ in the LCL mode,» 
the terminal activates its gudible alarm and a visual indicator to 
alert the operator that the Central Processor or calling Station is 
transmittinc. The optional sorocedures»s Broadcast and Group Select, 
Cause the terminal ta switch automatically to receive if the terminal 
Was in the Local meade. 


TRANSMIT. 


Depression of the X¥MT key on the terminal keyboard by the operator 
causes the terminal tc enter the transmit mode.e. Transmission from 

the terminal utilizes three basic procedures: Initializations 

Messace Transfers and Termiraticns which are detailed in tne fotlowing 
paraarapnhs. 


Multipoint initialization consists of a potl sequence CEOT» ADIs AD2> 
PGL» ENG) transmitted by the Central Processor which contains the 
terminal's address. The terminal responds with an EQT if it does not 
have a message to send. This is defined as a negative response to a 
poll. If the terminal is in the transmit mode and has a message for 
the Central Precessors it resnonds with its own identity (CSOH» ADI> 
AD2) and enters the Message Transfer procedure. If the optional 8SL 
cor GSt was received while the terminal was tin the transmit modes the 
terminai woutd automatically switch to receive. 


Pointcto-potnt initialization is the establishment of a link between 
the calling (master) station and the called (slave) station. When 
using Switched tine ccmmunicaticns the master/stave relationship of the 
terminals is already established and the initiatization orocedure 
continues with the transmission of an ENG aS soon as the dtaled connec- 
tion has teen made and the operator presses the XMT keys. A NAK | 
resporse indicates that the calted terminal 1S not receiverreadys and 
the calling station may proceed with mandatory disconnect (CDEQT) by 
using the Local key. Wher usina dedicated tine (contention) communica-. 
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tion the station wishing to transmit bids for master status by trans- 
mitting an ENG as soon as the operator depresses the XMT key. A NAK 
response indicates that the other terminal is not receiverready or that 
contention for master status has been unsuccessful. fhe station wish- 
ing to transmit will reneat its enquiry. In both cases of point=to- 
point communications the receipt of an ACK from the called or receiving 
Station confirms the connections completes the Initialization proce- 
dures and begins Message Transfer. 


The Message Transfer porocedure takes place immediately following 
successful completicn of the Initialization procedure. The terminat 
transmits SOH» ADL» AN2s CANL» ANZ = terminal's "I am™ address)» XMN, 
and STX followed by that data in memory starting at the first screen 
position and continuing ue to the cursor location. An ETX 1s added 
to the message by the control legic. Transmission of the text from 
the terminal cravides two parity checks: <A character parity bit 
transmitted as the eiahth bit of each character and a block check 
character generated as a tongitudinal sum Cwithout carry) of the 
corresponcing bits of each character in the message following 

SQH through ETX. The transmission of the BCC causes the terminal to 
await resoonse from the receiving station. If NAK 15 received» the 
entire message is retransmitted automatically. 


When a Message Transfer has been successfully completeds the trans- 
mission sequerce is terminated by the transmission of an E0T. 
Following E0T» the terminal onerating mode automatically changes from 
Transmit to Receive after atime delay. The delay is set by Field 
Engineering from one baud times for TOI or half duptex data sets» up 
to 100 milliseconds for two wire switched connections. 


RECEIVE. 


The terminal is olaced in the receive made at the completion of a 
message transfer precedure by receotion of a ODC1 character or by 
depression cf the RCV key on the terminal keyboard. When in the 
receive modes the terminal accects data from the communication 
lines in accerdance with the tine discicline utilized. In standard 
select» the terminal detects the sequence ENT» ADI» AD2s» SEL» 

ENGs responds with an ACK C1f it is receiverready)* and awaits the 
SOH preceding the text of the message. In all communication 
procedures applicable to the TN 700/800» a transmission number may 
be included in the header faltewing the address» but it 1S ignored 
by the terminal except in commuting the Block Check Character. 


In Design Level 1 terminals» receipt of the STX character causes 
the terminal to clear the display of the previous message and 
nositton the cursor toa “home™ where disntay of the tncoming messaae 
begins. 


In Desiacn Level 2 terminalss the DC4& or FF characters cause the 
cursor to move to the home positions or to move to the home position 
and erase the previcus data» respectively. fata received without a 
DC4& or FF character will be stored in the memory beqinning at the 
position of the cursor. With the receinot of an SOH characters the 
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terminal, depending on Field Eragineering installation adjustment, 
May automatically clear the disotay of the existing message and 
Cause the cursor to he moved to the home position. 


The terrinal employs two types cf parity checks on all incoming 
messages. Each cheracter 1s checked for parity Ceven parity for 
asynchronous data» odd narity fer synchronous cata)» and a longi- 
tudinal parity is computed and checked against the Block Check 
Character received et the end sf the message. If both parity 
checks are corrects» the terminal responds to the message with an 
ACK. If either parity check fails» the terminal lights the ERROR 
Light and responds to the message with a NAK. Tne ERRGR Light 

7S turned off when a valid message 1s received in response to the 
NAK. The terminal responcs to a correctly received message with 
an ACK and switches to the local mode untess the Programmatic Mode 
Control 9C1 15 present and activated» in which cases the terminal 
remains in Receive mode. The keyvoard is disabled during the 
actual receipt of data. The LCL keys» however» wilt place the 
terrinal in the Local mode at any time. Care should be taken to 
avoid deoressing LCL when a transmission is tn progress. If a 
transmissicn is interruoteds no ETX or BCC will be generated» and 
the message wili not be ccmcoleteds thus forcing a CPU time out. 


COMMUNICATIONS _PROCEOURE OPTIONS: 
TRANSMISSION RATE SELECTION OTAL. 


The TD 70C/80C terminal has the ability to operate at a number of data 
rates which are selectable by means of 2 Rate Dials located near the 
data set connector. The Sate Dial is a seven position switch which 
permits selection of asynchronous rates of: 752 150% 200» 300» 500, 
1200. or 1800 bits oer second. 


6 4 ; 
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Figure 4-2. RATE OTAL 


[International asynchronous and synchronous system requirements are 
accommodated ty the speed diat for selecting the following rates 
for the given data sets: 


OHOMESTIC INTERNATIONAL 
POSITION ASYNCHR@NOUS RATE DATA MODE 
ON OLTAL RATE SET 
1 ge = - ‘ 
2 159 150 V21 Async 
5 200 290 Vel Async 
4 300 - “ - 
5 600 600 V2 3 Async 
600 V26 Sync 
6 1200 1200 V23 Async 
1200 V26 Sync 
7 1800 2400 V26 Sync 
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PROGRAMMATIC MODE CONTROL. 


DC1 = The O0C1 characters if inserted by the CPU into a message Dc il 
foliowing the STX characters causes the terminal to remain in 

the Receive mode at the successful completion of the trans-=- 

mission. Without the DC1 character in the messages the terminal 
SWitches to the Lecal mode after a successful transmission from 

the CPU. It is recommended that this character be omitted in all 
messages to conversational terminals. When the terminal is in the 
Local mode the operator 1s notified that the CPU is attempting 
communication by the audible alarm. If the terminal remains in 

the Receive mode,» the operator's attention 15 not calted 

to the terminal by the receipt cf a new message and the previous 
message cculd be overwritten by a new message before the operator is 
able to respond. 


TRANSMISSION NUMBER CXMN). 


Transmission numbers are assianed by atternately numbering trans=- 
missions cn an even/odd basis. For Design Level 1 the two trans= 
mission numbers are either the character codes for a and A 

Ccolumn 45 rows 0 ard 1 resoertively’)d. The transmission numbers 

for Design Level 2 are either the character codes for 0 and 1 

(column 35 rows 0 ard 1 respectively) or may be field adjusted 

to the character codes for a and Aw The optional transmission number >» 
when used» immediately precedes STX tn all messages transmitted. 
transmission numbers received by the terminal are ignored» but are 
included in the Block Check Character catculation. 


CONEIGUBATLQONS. 
TWO-WIRE DIRECT INTERFACE CTOI) COMMUNICATIONS. 


The Burroughs TH 700/809 terminal uses a standard Twou-Wire 

Nyrect Interface with the conditions listed in this section. 

The TOI cable can not exceed 1090 feet but may be Limited to a shorter 
distance ceperding on the specifications of the connected devices. 


TOI With Concetenation. 


The first TD 700/80C can be connected to the Central Processor using 
TOI» followed by additional terminals using the RS232 concatenated 
interface (see CONTATENATION). Thts connection would permit group 
poltinag in the TOI network. 


Character Format. 


Character format 1s ten (10) fit Casynchronous). The bit 
string i3 composed cf 1 Start bit, 7 data bits forming a 
single character transmitted least significant bit first, 
1 character oarity bit» ard 1 stop bit. 


QHata Transmissicn Rate CASynchrcnous). 


Vata Transmisston rate for ASvnchronous data may be any of 
the fultcwing rates whicn are governed by the TOI and which 
are set by the field ergineer: 

ae 150 bits/second 

be $00 Gits/secaond 

Cx 1200 bKits/second 

de. 1800 bits/second 

e. 2400 bits/secanda 

ff. 4800 bits/second (9/L2) 

Ge 96600 bits/second (9/L2) 


The characters cf a message secuence are the same as those 
specified for multipoint communications procedures: 

PGL (see page &=2?) 

SEL C€see page 4-25) 

FSL (see page 4-28) 

CON (see pace 4-31) 

3StL Csee osage 4-34) 

GSL Csee page 4-37) 


CONCATENATICY. 


The TO 700/800 terminal has available a concatenations or series 
chainings method of connectine multiple terminals to a single data 

set in either Synchronous or Asynchronous mode or TOI terminals in 
Asynchronous mode. In this series connections the TD 700/800 is 
compatible with the TC series terminals and the TU 900 terminals when 
operating asynchronously at 500» 1200» or 1800 bps. (Note: The TC and 
the TU 900 operate asynchronously only). Any distribution of types of 
terminals 15 any order 15 acceptable with the series TC. A concatenated 
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TU 900 must ode the Last termirals in a chain. The maximum cable length 
between the data set and the first terminal and between successive 
terminals 15 one hundred feet. The T&R 709/800 terminal provides within 
1ts connector both an input and an outout set of connections. The input 
connections accept the interface circuits from the data set or the 
preceding terminals. The interface signals are utilizaed by the 
terminals as apecropriates and then reconstituted to soecified levels 

By criver circuitry before being applied to the output connections for 
transmission to the succeedina terminal in the string. OisSconnecting 
or powering down:any TD 709/3%9 terminal in the chain disables all 
terminals dowrstream from the disadled terminal. The cable connectors 
are conficured as matirns connectors to enable continuity of the 
terminal chair when a termrinat 1s removed» so tong as the nundred foot 
maximum cable tenath hetween terminals is not exceeded. When 
contatenating with ary TCs certain limitations must be adhered to. (See 
the L/TC Equitoment Reference Manuals, REMOTE CONFIGURATIONS). 


In order to concatenate with e TC 500 which does not propagate 

the Clear to Send signal» the TOD 700/800 contains within its 
concatenation circuitry a delay circuit which synthesizes the 

Clear to Send signal when actuated by the Request to Send signal. 
The delay 1s adjustadle by a field engineer to 50 milliseconds as 
required by the Bell 202 family data sets» to 265 mittiseconds as 
required ty the Bell 103 family data sets» or to 15 milliseconds as 
required by Burroughs TA 713 and TA 783 data sets. 


The Limitations on cabling for concatenation are defined by TC 500 
requirements. With se 50 card bFackolane version of the TC 590 in the 
strings the total accumulated cable length must not exceed 350 feet 
at a data rate of 1200 bits per second. With the 60 card vackplane 
version of the TC 500 in the string and data rates of 1200 hits per 
second or 18GC bits per seconds the total pvermissible delay is a 
maximum ef 32.5 microsecords and 13.3 microseconds respectively. 
(see L/TC Equtpment Reference Manuals» NUMBER QF MACHINES PER DROP). 
For concatenating the TD 700/800s% three specific cables are required 
In complying with the vartous ccmbinations. 


ae 10 760/800 Adanter - a family of cables 155 25» 59 or 
100 feet» which consist of a Belt Style plug and jack 
on the respective ends conforming to the mating sair 
cf the connector. It may be ordered as the TD 760/800 
fata Set cennector ard 1s also used in concatenating 
multionte TO 7090's. 


NOTE 1: International installations might require an 
additicnal data set to TD 700/800 cable utilizing 
either an SEL style or a GPO style data set connector. 
The Bell style connectcr 1S used in concatenating 
multiple TO 7700's. 


NOTE 2: When 8etl data sets are used the first TI 700/800 
must be no farther than 50 feet from the data set. 


be 70 7900/7800 Ccncatenation Adapter = A Cable assembly, 


consisting of three Pett Styte connectors and two 
cables ina “Y™ configuration. The cables are one foot 
in length each with a connector on each limb. The left 
connector is capable of mating as a plug with the data 
set or upstream TD 700/800. The right connector is 
connector is capable of mating as a jack with the down- 
stream TD 700/80C. The lower central connector mates 
with the Terminal as a jacke (CIt may be ordered as TD 
C54 Concatenation Y cable). 


TD 700/8C0 to TC 500 Adapter - A cables 1 foot in tength 
which consists of a Bell style RS232C jack and a TC 

S00 SQ-pin plug on the respective cable ends. Because 
of ohysial distances between machines» it will usuatly 
be necessary to complete the concatenation with a TO 
700/300 Adaoter Cable (see a. above). This cable should 
be ordered as a TAAC@#1 kit (Transmisston Adjunct Adapter 
Cable). 


Td 7o0ocvé@od Adapter - Oata Set Connector 
70C/&00 Concstenation Adapter TN 054 
™) 7907800 = TC 500 Adapter TAAC=1 


WN ID 
io OU 
aw) 

oO 


Cables not numbered herein may be found in the L/TC Equipment 


Reference Manuals, Remote Configurations. 


TAEC 
3 2 
DATA __ 
SET TC 
; TD 700 
: TAEC 
DATA a —— 
SET TD 700 
| TC 
TAEC 
3 2 
oa ; | fe sal 
DATA = 
SET TC 
TD 700 
TAEC 


TD 700 


TDI 1 


Figure 4-3. SAMPLE CONCATENATION 
CONFIGURATION 


aoe a 
TACC 
eee case Ie a 
1 


TD 700 


LINE_-CONTSGLL-Q2ISCIELINES. 
Line Control Oisciclines to be discussed are: 


Burrouchs Standard Poll/Setlect 

Fast Select 

Contention Mode 

Multipoirt Broadcast Select (Nptional) 
Multipoint Group select (Optional) 
Point-to-Point Switched 

Point-to-Point Dedicated (Contention) 
IBM 22€0 Communication Procedures 


POLL/SELECT. | : 


The Data Communication Processor in qa PollsSetect environment is 
designed for utilizing multidrop ocints on ga network of private 

or switched lines. Centrat Office bridaing 1S permitted and is 

expected to be a normal part of the operation of this system. 


Polling,» cirectes from the Data Center» is continuous. The 
freauency of polling is a function of the Data Center. The polling 
frequency may vary during the days without affecting the terminal's 
basic operation other than to change the frequency of transmitting 
ang receiving messages. 


A message is entered through the keyboard. When the message 1s 
complete and the terminal is in a Transmit Ready conditions it 
waits for a Poll frem the Data Center to activate the transmission 
of this message. 


A message from the Data Center 1s received by the terminal if it 
is in the Receive mcdes and is stored in memory and displayed. 


Deta messages trans#itted to the Pata Center will be acknowledged 
by a single character ACK if received oroperly or by a single 
character NAK jf not prooerly received. 


Receipt by the terminat of a single character ACK from the Data 
Center (resulting from receipt at the Data Center of a good data 
message) will cause the terminal to transmit a single character 
EQT. When the Data Center receives this it will transmit 

ECT as part of the next oolling/selection routine. 


Receipt by the terminal cf a single character ACK from the Data 
Center will cause the terminal to enter the recetve ready mode 
and count the transmit number. 


Receipt by the remote of a single character NAK from the Data 
Center Cresulting from failure of the Data Center to receive 
a good data message) will cause the remote to retransmit the message. 
The terminal will retransmit the message as many times as it receives 
a NAK from the Data Center. The data message will be retained in the 
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Transmit buffer by the remote. 


Fatlure of the Data Center to receive a message or an ECT fron a 
polled remote will result in the Pata Center timing oute ending 
the sequence and transmitting EQT» either as a single character 

or as aoert of a new poll or selection. If the polled remote had 
been Transmit ready» it will still have its assembled message and 
will be ready to transmit wher next polled. 


Message_Ear@ats.anglLengths 
Poll Messsges. 


The purpose of the Soll Message is to inquire of the terminal if 
1t 3S reacy to transmit 4a message. The terminal must receive a 
ocll before it can begin transmission. The Poll Message starts 
with EQT, fcllowed by the address of the terminal CAD1» AD2)>» 


followed by the Poll character (POL = p)» and is terminated with 
eN4. 


Select Messages. 


A Select Message tnauires of the terminal if it is ready to receive 

a message from the Data Center. [t begins with EOT» followed by the 
address of the terminal CAD1is AD2)» followed by the Select Character 
CSEL = a)» and is terminated with ENQ. 


Data Messages. 


Nata Messages are messages containing data that are transmitted to 
the Jate Center or are received from the Data Center. Nata Messages 
begin with Start of Header (S0H),» followed by the terminal address 
CADls»s ANZ)» the ontioral transmisston number CXMN), Start of Text 
CSTX)» the text of the messages and are terminated with End of Text 
CETX) and the Block Check Character (BCC). 


Message Lenoth. 
Poil and Selection wessages have a defined tenath of 5 characters. 


Nata Messages have @a@ defined number of control and format characters 
of 6 characters otus the XMN» if used. The text of a message may 
not exceec the memory cadscity of the terminal. The characters 
stored in memory are describec tin the ASCII code charts columns two 
through seven CSee Appendix 8-1). The text portion consists of 
everything followine STX¥ up to ETX (does not include ETX and BCC). 


Certain resporse messages wilt consist of single characters. 


Polling and Setecting is directed by the Data Centers and consists of 
the Jata Center transmitting a Polt Message or a Select Message to the 
terminal. 


A terminal will ignore any poll or select that is not addressed to it 
or that contains a carity error. 


A terminat that 1s anticipfatirg a sinaqle character response. will ignore 
any single character message received CACKs» NAK or EOT) that contains a 
parity error. 


If the Data Center is anticipating a single character response and it 
fails to receive a gqocd characters, jit will time out» terminate the 
sequence and reinitiate the transaction. 


POLi CPOL). 


A Poll will be acknowledged by the terminal transmitting a data message 
if the terminal is output ready. A Poll to a terminal that is not oute- 
put ready will result in the automatic transmission of EQT hy the 
terminal. 


CENTRAL PROCESSOR TERMINAL 


EOT (NOTE 1) 
5 AD1 “YOU ARE” 

AD2 

POL 

; ENO 
| READY 
gy INVALID NO MESSAGE TO SEND 

PROCESSOR IGNORE EOT SO He RANSMIT 


AD2 
(NOTE 4) XMN] 
STX 
EOT . 

(USUALLY CONTINUE POLLING) he 
ERROR IN 
MESSAGE MESSAGE 
GOOD RECEIVED 


ACK NAK (NOTE 2) 


| , EOT 
~Y 
EOT (NOTE 1) 
e AD1 CONTINUE POLLING 


AD2 OR SELECTING 


[] INDICATES OPTION 


Figure 4-4. POLLING 


NOTE 


NOTE 


NOTE 


NOTE 


3 


This E0T may he the termination of a previous transmission 
sequence. To minimize the effect of noises» the polling 
sequence may follow inmediately. 


If the Central Processcr receives a message for which tne 

character paritys block checks or terminal address test fails, 

NAK may be transmitted calling for a repeat of the trans- 

mission. This process can be repeated any specified number 

of times (may he zerc) at which times if the test fails» an 

error may be recorded by the Centrat Processor and ENT will Ps 
be transmitted» terminating the seauence. | 


If the terminat does not receive an ACK» NAK»s or ENT 
Cheracters» 1t may retain its message and remain quiet. 

The central processor then times out and transmits an EOT 
terminating the sequence. The terminal will retransmit 

the message when next polled. 


If the terminal receives an invalid POL messages it will 
not respond. This tack of response will cause the Central 
Processor to time out and initiate recovery procedures. No 
resoonse will ordinartly be the result of one of three 
conditions being presents: 


Ge The addressed terminal is not on Line. 


oa The EOT,» POL,» and/or ENQ characters are corrupted. 


Ce The address ADL» ALC2 fotlowing the EOQT 15 corrupted 
thereby preventing any terminal on line from recognizing 
tne address. 


a 


a> 


SELECT CSEL). 


A selection will be acknowledaed by a terminal transmitting a sinale 
character ACK if it 1s receive ready. 


Selection of a terminal that is not receive ready will result in the 
transmission of a single character NAK by the remcte. This will cause 
the Data Center tc transmit arn ENT character either as a single 
character or 6s it continues its polling and/or selecting routine. 
Data messages transmitted te the terminal will be acknowledged by a 
single character ACK if received propertly or by a single character 

NAK if not properly received. 


Receiot by the Data Center of a single character ACK from a terminal 
resulting from receipt at the terminal of a good data message will 
causé@ the Data Center to re-establish the control state by transmitting 
a single character E0T or an ENT that 1s the first character of a poll 
or selection. The other terminals in this same network will now become 
sensitive to the potling/seltection routine which will now be reinitiat- 
ed by the Data Center. 


Receipt at the Data Center cf a single character NAK from a terminal 
resulting from failure of a terminal to receive a good data message 
following selection will cause the Data Center to retransmit the 
message. Continued retransmission resulting in receipt of NAK*s up 
to "n™ times» by Data Center counts will result in transmission by 
the Data Center of EOT either as a single character or as part of a 
nolt or selection. 


Failure of the Data Center to receive an ACK or aNAK 31n a specified 
period of time from a terminal following selection results tn the Data 
Center timing out ard transmitting FEOT either as a single character or 
as the first character of a reselections or a new poll or selection. 


Failure of the terminal to receive a message from the Data Center 
following selection will mean that the terminal will transmit neither 
ACK nor NAK. The absence of this repty will be detected at the Data 
Center anc the terminal wilt he reselected. 


CENTRAL PROCESSOR TERMINAL 


EOT (NOTE 1) 
AD1 “YOU. ARE” 
AD2 

SEL 


RECEIVE RECEIVE 
READY READY 


ENO NOT 
‘IGNORE NAK ACK 

PROCESSOR | | 
TIMES OUT 


EOT (NOTE 2) 


SOH RETRANSMIT 
AD1 “YOU ARE” 
AD2 
[XMN] 
STX 


BCC 


ETX | 
| 
| 


ERROR IN 
MESSAGE MESSAGE 
GOOD RECEIVED 


| ACK NAK (NOTE 3) 
EOT (NOTE 4) | 
AD1 (NOTE 1) 
AD2 CONTINUE SELECTION 
OR POLLING | 


[ ] INDICATES OPTION 


Figure 4-5. SELECTION 


NOTE 1:3 


NOTE 2: 


NQTE 38 


NOTE 4:3 


NOTE 5: 


This £0T may be the terminatton of a orevious transmission 
sequence. fe mininize the effect of noises the selection 
sequence may follow immediately. | 


If the termirat 15 not ready to receives as indicated by 
the transmission of the NAK» the Central Processor may 
retry the selection of that oarticular terminal at its 
croper place in the rext selection cycle. 


if the character parity or block check is not validated by 
the terminals» it wil! transmit a NAK. The Central Processor 
Pay retransmit the message a specified number of times (may 
be zerc). If the terminal still does not acknowledge the 
ressages the Centrat Processor may terminate the sequence 
With an EOQT after recording the error. The Centrat Processor 
mays at the option of the programmer» retain the message for 
retransmission durina the next selection sequence to the 
specified terminal. 


If the Central Processcr does not receive a response (CACK 
or NAK) to 1tS messages it will time out and may retransmit 
the bleck a specified number of .times (may be zero). If 

no response is receiveds the Centrat Processor will time 
out» terminate the sequence with an EQTs and record the 
error. The Centrat Prcecessor mays» at the optton of the 
crcegrammer,s retain the message for retransmission during 
the next selection sequence to the specified terminal. 


If the terminal receives an invalid control messages it 
will not respond. This tack of response will cause 

the Central Processor to time out and initiate recovery 
crocedures. No response will ordinarily be the result 
cf one of four conditions being present. 


Ae The addressed terminal 1S not on Line. 
bs The EOTs SEL» and/or ENQ characters are corrupted. 


Ce The address AD1i,»s AN? following the EQT is corrouted 
thereby preventing any terminal on Line from recognizing 
the address. 


ce. The ETX character is corrupted. If the ETX character 
was lost the addressed terminal continues looking for 
the ETX or arn EQT. Therefores one cof the following two 
methods should be used by the Data Center when recovering 
from the time out. 


1) If the Data Center wishes to readdress the terminal 
which just caused the time outs» it may. The initial 
EQT wilt return this terminal to the ready to receive 
ressage state if the ETX had been corrupted. 


2) If the Cata Center wishes to address another terminal 
en the same tine as the terminal which timed outs it 
may oroceed with the EQT,s ADL» AND2» etc. sequence of 
the communications orocedures for only tne terminal 
addressed in the previous sequence will be looking 
for the ETX. The £0T of this sequence will return a 
terminal waiting for an ETX to the “ready to receive 
cortrol message” state. 


FAST SELECT CFSL). 


The Fast Setect procedure is used when it is desired to transmit a 
message ¢to a terminal whose status is known to be receive ready or 

when the Data Center does not wish to test the receive status of the 
terminal. The character 773 (6) of ASCII Modified Code for Information 
Interchsenge (xX34.45 July 1967) is used to indicate the Fast Setect 
arocedure. This character 1s normally referred to as the Fast Setect 
(FSL) character. 


Line Disciplines 


The addressed termiral will resoond with ACK or NAK to a Fast Select. 
ACK indicates the terminal received the message correctly, NAK 
indicates an error occurred. [ff the reoly is NAKs the Data Center 
May retransmit “n*® times (C"n" may equal zero). Figure 4-6 shows the 
character secuences used by the Fast Select communications procedure. 
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CENTRAL PROCESSOR | REMOTE TERMINAL 


RETRANSMIT | 


EOT (NOTE 2) 


AD1 “YOU ARE” | 

AD2 

FSL NOT READY 

SOH | OR MESSAGE __ ERROR IN 


AD1 “YOU ARE” INVALID GOOD MESSAGE 
AD2 
[XMN] 


STX 


IGNORE 


ETX 
BCC 


PROCESSOR 
TIMES OUT 


EOT (NOTE 4) 


| 
AD1 | 
AD1 


(CONTINUE POLLING, SELECTION, ETC. | 
| [ ] INDICATES OPTION 


Figure 4°6. FAST SELECT 


(Note 1) 
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NOTE 12 


NOTE 2: 


NOTE 38 


NOTE 4: 


NCTE 5: 


Fast Select is used when the Centrat Processor wishes to 
transmit a message witheut testing the receive ready status 
of the terminal. With Fast Select procedures» the text 
message immediately follows the selectton sequence to which 
there is no specific ACK/NAK response. 


This EQT may be the termination of a orevious transmission 
sequencee To minimize the effect of noises» the Fast Select 
seauence may follow immediately. 


If character parity or block check are not validated by the 
terminals it will transmit a NAKe. The Central Processor wilt 
retransmit the ertire message a specified number of times 
(may be zero). If the terminal does not acknowledge the . 
ressages the Central Processor will terminate the sequence 

with an ET» and record the errors the Central Processor may» 

at the option of the oroarammers retain the message for re- 
transmission during the next selection sequence for the 

specified terminal. 


If the Central Processor does not receive a response CACK or | 
NAK) to ¥tS messages it will time out and may retransmit the 
message a specified rumber of times Cmay be zero). If no 
response is received»s the Central Processor wilt time out» 
terminate the sequence with an EQT» and record the error. 
The Central Processor Mays» at the option of the orogrammer » 
retain the messace for retransmisston during the next 
selection sequence for the specified terminal. 


If the terminal fails to responds the Data Center should time 
out. No response will ordinarily be the result of one of four 
conditions being present: 


ae The addressed terminal is not on line or not receive ready. 
be The EQT» FSts» SOH and/or STX characters are corrupted. 


ce The adcress ADL» AN2s is corrupted thereby preventing 
any terminal on line from recognizing the address. 


ds. The ETX character is corrunted. If the ETX character 
was lost the addressed terminal continues looking for 6 
the ETX or an EQT. Therefores one of the following 
two methods should he used by the Data Center when 
recovering from the time out. 


1) If the Data Center wishes to readdress the terminal 
which just caused the time out» itt Maye The EQT 
will return this terminal to the "ready to receive 
cortrol message" state if the FTX had been corrupted. 


c) If the Data Center wishes to address another terminal 
on the same line as the terminal which timed outs it 
may oroceed with the ENT» ADis AD2» etc.» Sequence 


of the commurications odrocedures for only the terminal 
addressec in the fast select wilt be Looking for the 
ETX. The ENT cf this sequence will return a terminal 
waitira for an ETX to the “ready to receive control 
message” state. 


CONTENTION (CCN). 


The Contenticr procedure enables the central orocessor to terminate 

polling of the multicoint network after placing the system tn the 

contention mode. Ir this mode any terminal desiring to transnit a 

Message to the centrat precessor m3y tnitiate the polling activity 

* by transmittirg the character sequence ANDi» AND2@s PCL» ENQ with the 
deoression of the trarsmit kev. The central orocessor will respond 
by pollins that termiral and continue with the normal oolling proce- 
dure. 


CENTRAL PROCESSOR TERMINAL REQUESTING POLL 


EOT (NOTE 2 

NUL 

NUL 

CON “GO TO CONTENTION” 


ALL TERMINALS GO TO CONTENTION MODE 


(NOTE 5) 
AD 1 
AD2 “| AM” 
POL (NOTE 3) 
POLL TO REQUESTING TERMINAL ENQ 
AD 1 
AD2 “YOU ARE” 
POL 
ENQ 


REMOVES ALL FROM CONTENTION 


SOH 

AD1 

AD2 “| AM” 
[XMN] 

STX 


ETX 
BCC 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
EOT | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


EOT (NOTE 4) | 
AD1 
AD2 | 


[ ] INDICATES OPTION 


Figure 4-7. MULTIPOINT CONTENTION MODE Ky 


(Note 1) 


ay 


NOTE 


NOTE 


NOTE 


NOTE 


1 


The contentior orocedure enables tne Central Processor to 
terminate the nollina cf a multtooint network after placing 
the terminals In the contention mode. This feature 1s often 
cesijirable curing periods of low activity. Terminals are 
olaced in contention when the Central Processor transmits 
the ET» NUL» NUL» CON message. In this state the Central 
Frocessor ceases to notl the terminals until “awakened”. 


This EQT may have been the termination of 3g previous transe- 
mission secuence, Toe minimize the effect of nois2s the 
"go to Ccaontenticn™ sequence may follow immediately. 


A terminal ir the contention mode can awaken the Central 
Processor by trarsmittiny 1ts address» POL» ENG. This 

causes the Central Processor ta potl the reauesSting terminal. 
If two terminals in contention attempt to transmit the 
"wake-up" message at the same times the aarbled message 

will cause the Centrat Processor to initiate a cycle through 
the ooll list to determine which terminals are transmit ready. 


The potl te the recuesting terminal removes all terminals 
cn the Line from the contention mode. After servicing the 
requesting terminals, it is wise to poll alt terminals jin 
the sequence (€1Nn case another has become transmit ready 
while servicing the first) before returning allt terminals 
to the centention mode. 


Tne “go to corterticn™ message may be gardtled in which 
case the tertinal wittl not know to “awaken” the Central 
Frocessor with a POL request and will simply sit in the 
transmit ready state indefinitely. For this reasons it 
is essentiat that the Central Processor periodically go 
through its ooll tist to ascertain the status of the 
terminals. the terminals may then be returned to the 
contention mode. Any terminal already transmit ready 
will autometically send AD1i» AND2s»s POL» ENC. 


BROADCAST SELCCT (8SL). 


This pracedure 1s used wher it is desired t% transmit a message 
to ell terminals on 3 line. A special Broadcast Setect (BSL) 
character 7/4& (t) of tha ASCII Modified Code for Information 
Intercnance (€x34.4e July 1967)» 1s used in the selection sequence 
to indicate to alt terminals that this 18 a broadcast message 
and all are to accent the messace, This code is followed by 
the start of headine (SQ9H) of the message. No acknowledgement 
of the select ocrtion of the message is made. FEroadcast Setect 
overrides the terminal Local and Transmit modes» causing the 
terminal to autematically switch to the receive mode and accept 
the 8SL messace sourdinga the audihte alarm. 


Line Discliogliaes 


The address AD1l» ANZ,» in the line procedure identifies the terminal 
wrich will eckrewledge receioat cf the message. The resnonse of 

the addressed termirat is ACK or NAK. ACK tndicates the addressed 
terminal received the messaga. NAK indicates an error occurred in 
transmission. If the reply 18 NAKs the Data Center may retransmit 
"ov times (C"n" may egual zero). If the terminal faits to respond 
The Data Center should time out. Figure 4°3 shows the character 
Sequences usea hy the Proadcast Setect communications procedure. 


both 


CENTRAL PROCESSOR TERMINAL 


EOT (NOTE 2) 
AD1_,, " 
AD2 YOU ARE 
BSL 
SOH 
AD1 ,, " 
AD? YOU ARE 
[XMN] (NOTE 3) 
STX 


MESSAGE. ERROR IN 
GOOD MESSAGE INVALID 


ETX IGNORE 
BCC 


(NOTE 4) 


EOT 


[] INDICATES OPTION 


Figure 4-8. S8ROADCAST 


(Note 1) 


NOTE 13 Broadcast Select is a fast setect of all terminals in the 
multicoint network which contain tne 8SL option. AD1» AD2 
1s the terminal in the network setected to acknowledge 
receipt of the messace, 


NOTE 2: This EQT mav be the termination of a previous transmission 
sequence. To minimize the effect of noises the hroadcast 
sequence may follow immediately. 


NOTE 3: The XMN 45 tanored bv the terminal except 1n computation 
of the BCC. 


NCTE 4: If the message contains a parity errors the terminal 
transmits a NAK which the central orocessor considers as 
a request for rebroadcast of the last transmission. If 
the Central Processor receives no response from the 
terminals it times out (see procedure helow) and may 
rebroadcast the message. Rehroadcasts are performed a 
specified number of times (may be zero) and» if no 
affirmative. acknowledgement is received» the Central 
Processor records the error and terminates the broadcast 
mode with a EvT. 


Time.Qutfecovecys 


No response will ordinarily be the result of one of four conditions 
being present: 


ae The addressed terminal is not on line. 
on The EGTs SCH» BSL and/or STX characters are corrudted. 


ce The address ADls AD2» 18 corrupteds thereby preventing 
any terminal on line from recognizing the address. 


de Corruption of the ETX character. When this happens all 
terminals unable to recognize an FIX will continue looking 
for an ETX or an EQT. 


Since all machines on a line listen to a broadcast select message if 
the toss of the ETX character is responsible for the time outs all 
machines will be Locking for an ETX or an ENT. The tnitiat E0T of the 
next control message wilt return all terminals to the “ready to receive 
control message” state allowing recognition of a polls selects» fast 
selects etcCer, sent Dy the Data Center. 


6) 
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GROLP SELECT (GSL). 


Group Select is a fast select of a group of terminals. The FSL 
character of the fast select ercocedure is replaced by the Group 
Acdress in this communications procedure. The Group Address» 

called the Group Select (GSL) character» may be any agreed upon 
character from ASCII modified chart cotumns 2 through 7. The 
address in the messaae is now the group address plus the individual 
address of one cf the terminals in the aroun. 


The Group Select character is assigned to the terminats at the 
time of installation in the same manner as the address is assigned. 


Lins.@crocedures 


Those terminals having the grourc address matching the one in the 
message will receive the message. Group Select overrides the terminal 
Local and Transmit modes» causing the terminal to automatically Switch 
to the receive mode to accept the GSL message sounding the audible 
alarm. Gntly terminat AD1l» AD2,s cf the grouo will respond with ACK or 
NAK as the case may he. ACK irdicates the terminat whose address is 
AD1l» AD2s GSL received the message correctly; NAK indicates the 
addressed terminal recognized an error in the procedure. If the reply 
is NAKs the Data Certer may retransmit “n"™ times ("n" may equal zero). 
Figure 4-9 shows the character sequences used by the Group Select 
communications procedure. 
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TERMINAL 


CENTRAL PROCESSOR 


EOT (NOTE 2) 
“YOU ARE” 


“YOU ARE” 


[XMN] (NOTE 3) MESSAGE ERROR IN 


GOOD MESSAGE INVALID 


(NOTE 4) 


[ ] INDICATES OPTION 


Fiaqure 4-9, GROUP SELECT 


(Note 1) 


9) 


NOTE 13 Group Select is a fast select of a particular group of 
terminals in a4 multipoint network. Each terminal may have 
@é cgroun address for which it will accept the SSL mesSage. 
The terminal has the capability through internal adjustment 
to recognize any one of the 96 possible GSL character 
identificaticrs from columns two through seven of the modified 
ASCII code chart. (See Appendix 8.) The address characters 
AD1» AD2 are the address of the terminal selected to acknowl- 
edge the transmission for the group. 


NOTE 2: This E0T may have been the termination of a previous trans- 
mission secuence. To minimize the effect of noise the group 
selection may follow immediately. 


NOTE 3: The transmission number is tgnored by the terminal except in 
computatior of the Block Check Character. 


NOTE 4: If the message contains gq parity errors the terminal transmits 
a NAK which sianals the Central Processor to repeat the trans- 
mission. If the Centrat Processor receives no resnonse from 
the terminals» it times out and may reselect the group. A 
reselect or renest of a transmisston takes place a specified 
number of times (may be zero) until an affirmative acknow- 
ledaement 18 received. If the grouo select Limit is reached 
without receipt of an acknowledgements» the Central Processor 
times Outs» records the errors and terminates the procedure 
with an EOT. 


Tive.Qutbecoverys 


If the terminal fails to responds the Data Center should time out. 
No response will ordinarily be the result of one of four conditions 
being present: 


ae The Addressed CAD1> AD2,s GSL) terminal is not on-line. 
b. The EXTs SOH» GSL» and/or STX characters are corrupted. 


ce. The address AD1l» AD2 is corrupted thereby preventing any 
terminal on-line from recognizing the two characters. 


de. The ETX character 1s cerrupted. If the ETX character 
was lost the addressed terminal continues Looking for 
the ETX or an EQT. Thereforesr one of the following two 
methods should be used by the Data Center when recovering 
from a time out. These methods are based on the assumption 
that the time out occurred due to the loss of the ETX 
(condition 4). 


1) If the Data center wishes to address a terminal which 
belongs to the group of terminals which caused the 
time Out» it maye The tnitial EOT of the control 
message wilt return alt terminals in the group to the 
“ready to receive control message” State if condition 4 
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2) 


has cccurred. 


If the Data Center wishes to address another terminal 
on this same line but not belonging to the group which 
just caused the time outs it may proceed with the EOQT> 
AD1i» AD2» etc. The ENT of the sequence will return any 
terminals waitina for an ETX to the "ready to receive 
control mesage™” state. 


GROUP POLL COGPTIONAL). 


The Group Poll procedure is an cption of the standard multipoint 
procedure. fhe terminal has the capability of accepting an additional 
ADis»s ADd other than its terminal address AD1ls AD2. The Group Poll 
address can be set by Field Engineering with characters setected from 
columns 2 thru 7 of the ASCII cade chart (see Apnendix B). If these 
group addressses are decoded during the standard potl procedure the 
terminal witt respord by attemoting to transmit an E0T character 
Cindicating no traffic) or by transmitting a message if in the Transmit 
mode. OGrcerly transmission of data to the central pracessor by att 
terminals havina the same group address is accomplished by the 
following: 


ae Alt terminals with the same group addresses must be on the 
same concatenation. 


be A terminal with data te transmit will block propagation of the 
Requesteto*Send and Clear=to-Send signals over the data Set 
interface tires until released by a successful transmission to 
the central orocessor followed by the receipt of the ACK or 
EQT characters from the central processor. 


ce An EQT character wilt not be transmitted by any terminal 
detecting a Request=to-Send signal sent by any terminal more 
remote from the data set in the concatenation. 


de No terminat will transmit anything until it receives» jin 
response to its Request-to-Send signals a Clear-to-Send signal 
from a terminal closer to the data set In the concatenation. 


Data received by the centrat orocessor wilt be in order from the group 
closest tc the central processor in the concatenation and ending with 
and ECT from the group member most distant from the central processor 
in the concatenation. Each message will contain the individual 
terminal's address characters (CAD1» AD2). Upon receint of an NAK 
characters retransmission will be via the standard pott procedure. 
Concatenated terminals with the same group address for group polling 
will be similar in their characteristics of the Request-to-Send/ 
Clear-to-Send response time. 


The central processor may terminate a group poll sequence at any time 
by transmittirg EOT in olace of ACK. The Terminals remaining in the 

Group will not attempt to transmit and will retain their message until 
the next poll. The termiral waiting for the ACK character will retain 
its message for retransmission with the same transmission number during. 
the next poll. 


AD1 (NOTE 2) (NOTE 3) 
POL IN GROUP 
ENQ OUTPUT READY ‘es 


AD2 GROUP ADDRESS. NO TERMINAL 


= 
USUALLY | | 


CONTINUE POLLING 
(NOTE 4) 


AD 1 
ee AD2 TERMINAL 
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EOT | 
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STX ‘ 
ETX ; 
| BCC 


NAK (NOTE 5) ACK (NOTE 6) | (NOTE 7) NOTE 8) 


| EOT SOH 
AD1 (NOTE 4) 
AD2 TERMINAL 
[XMN] ADDRESS 
oT X 


BCC 
NAK (NOTE 5) = ACK (NOTE 6) . | (NOTE 7) 
| EOT SOH 


CONTINUES UNTIL LAST 
OUTPUT READY TERMINAL 


- _- TF TTT ao THAS TRANSMITTED 
ACK 
| EOT (NOTE 9) 


GROUP POLLING OR BE EXERCISED FOR SPECIFIC 
SELECT OR GOES TO TERMINALS AND/OR SYSTEMS. 


CONTENTION 


EOT CONTROL CONTINUES INDICATES OPTION WHICH MAY 


Figure 4°10. GROUP POLLING 


(Note 1) 


co) 


NOTE 1: 


NOTE 2: 


NOTE 3:3 


NOTE 48 


NOTE Ss 


This orocedure is used to reduce the overhead in a network of 
terminals where several are tocated at one location on a 
common communication tine. The receiot of one group poll will 
if no terminals ere outout ready» result tn one response for 
the agrcup. Thus» the controt can dass to the next group. In 
ceriods cf tow activity» the control will be able to go 
through the polling list determining the output status of all 
terminals with but one poll to each locations not each ter-= 
minal. Also» if multiple terminals are output ready at a 
locations they are allawed to transmits» in sequences in 
response to one poll. Setlectings Broadcast» Fast Selects etc. 
are not affected by this group polling procedure. In a 
concatenation of terminals» if one of the terminals iS removed 
because of downtimesy etc.» the toss of the missing terminals 
will have ro affect on these procedures. 


In this procedures the polling sequence follows the same 
format as a normal voll and uses the normat poll character. 
Group polling 1s controlled bv addresses only. The group 
address 18s assigned to a groud of concatenated terminals. 
Each member of the group shall respond to the group address 
as if the crouo address were its individual address. 


When the poll is received by the addressed groups each 
terminal connected te the data set via concatenation witt 
creoare to answer the ooll by raising the Request-to-Send 
Siagnal line. The terminals which have a message ready for 
transmission will prepare their messages the terminals with 
no messace will prepare to transmit EQOT. In sequences each 
terminal without the message traffic will sample the Requeste- 
to-Send signal line ands if a Reaquest-to-Send signal from 
another terminal is datecteds the terminal without message 
treffic wilt cancel its E9T response and will wait for the 
next EQT from the certral processor, 


Each messace sent in response to a group poll contains the 
address of the individual responding terminal. The responding 
terminal shatl block the concatenated RFequest=to-Send and 
Clear=to-Send signats related to terminals more remote from 
the data set. These signals shall remain blocked from the 
more remote terminals until the responding terminal has 
comoleted its transmission and has received an ACK or EQT 
character frem the central processor. 


If the central processor detects an error in the message 
received in respcnse tc a group poll» the NAK character will 
be transmitted,» therebys calling for a repeat of the trans= 
missione This action can be repeated “n"™ times (*n"™ may be 
equal to zerc)»s at which times if the test fails» an error 
will be recorded at the central processor and an EOT chare 
acter will he transmitted» terminating the transmission 
sequence. fhe terminal shall transmit the same message 

when next oolled. 


oO. 
ee 


NOTE 


NOTE 73 


Tf the Tertinal coes not recetve an ACKs NAK or £QT 
cneracter it May retain its message and remain quiet. The 
central processor will timeout and transmit an EOQT char- 
acters therebys terminating the transmission sequence. The 
message will be retransmitted when next polled. 


Tf no cther terminals are output ready» FOT is sent. In some 
systems» the number of messages allowed ta be sent from a 
grous as a result of a singte poll may be limited by system 
agreement. In this cases £0T may be sent by the CP in place 
cf ACK ever though other outputeready terminals may be in 

the crcup éewaitirse service. The terminal awaiting ACK will 
retain its messace urtil the next agrouo polt 1s received as 
will the remaitnirg outout-mready terminals. 


As soon as an ACK character is received from the central 
processors the next outputeready terminal will transmit. 


when an ACK character 3s recetved from the central processor 
and no termirals are outonut readys the last terminal in the 
cencetenated group shall be responsible for transmission of 
the final EuUT. 


a 


POINT+TC*FOINT. 


Paintsto~Foint is a tire control discipline which allows two machines 
to communicate with each other ona strictly one-to-one basis. Because 
only two machines can be listening to a Line at any given times the 
acddressinc scheme is Limited to identifying the sending unit only 
rather than the receiving unit as in multipoint disciplines. The TD 
700/800 termiral 1s capable of two types of Point-to-Point Communica= 
tion. 


when uSing the switched tine nrocedures the stations contend for 
Master Status. The "catling™ point assumes master Status 

and tne "calied™ point assumes slave status. At the concluston of 
message transfer,» the relative status may be reversed if the called 
terminal has a message to transmit. Master Status may be passed back 
anc forth until no further messages remain to be transmitted. The 
Stations then "hang up” and the connection 1s broken. Any further 
transmission would require the transmitting station to “dial up" the 
Station to which it wishes to transmit. 


When using dedicated Cor teased) liness the two stations on the tine 
contend for master status. Wher master status 1S established» the 
Master station proceeds with message transfer. At the conclusion of 
any given message trarsfers the stations return to the contention mode 
anc either may obtain master status. 


gvltched_Ling _2roceduress 


POINT A (CALLING STATION) | POINT B 


| 
ae | (NOTE 2) 


aaa (cae aaa aan 


| INVALID 
OR NO 
REPLY 

(NOTE 4) 


[ a NOTE 3 


[XMN] 
STX MESSAGE ERROR IN 
; GOOD MESSAGE 
ETX INVALID 


REPLY TO REPLY TO 


MESSAGE REQUEST 


| TO 
eee RESEND 
RESEND LAST | 


ENO ACK OR NAK 
(NOTE 5) 


(NOTE 6) 


| 
| 
| 
| 
| 
| BCC ORNO ORNO ACK 
| 
| 
| 
| 
| 


(NOTE 7) 


| STATION B MAY ASSUME MASTER STATUS 


| | | ae OR MAY ee (NOTE 8) 7 


| DLE-EOT/EOT 
(NOTE 5) | 
DLE-EOT 
(NOTE 9) [ ] INDICATES OPTION 


(Note 1) 


NOTE 1: 


NOTE 2: 


NOTE 4: 


NOTE 5:3 


HOTE 6: 


NOTE 8:3 


This procedure arpoltes when a point-to-point link is 
established cver switched lines. 


The calling station is initially considered to be the master 
Station and the called station is initially considered to be 
The stave station. 


If the stave station is receive ready» it transmits an ACK. 
After detecting the affirmative reply» the master station 
transmits 1ts message. If the slave station is not receive 
ready» it will transmit a NAK jin response to the enquiry. 
Tne master station may then repeat tts enquiry a specified 
number of times (may be zero). If no ACK is receiveds the 
master staticn proceeds to the mandatory disconnect. 


If an invalid rerly or no rercly is received by the master 
Station in resscrse to its enquirys the master station 
May repeat the enquiry a specified number of times (may 
be zerc). If no ACK is receiveds the master station 
proceeds tc the wrandatory disconnect. 


If the master station receives an invalid reoly or no 

reply to a transmissions the operator may send a reply 
request characters» ENQ by depressing the XMT key. This 

ENG fay be sent "n" times. This ENQ asks the slave to 
retransmit its last ACK or NAK. If the slave had received 
an irvalid data message because of a bad control character 
and cid not respond to the masters the slave wills, at this 
coints transmit a NAK indicating that it did not receive 

a good data message. The master should then retransmit the 
Gata message. If the slave did resoond to the original data 
messages it will repeat its resoonse. If a valid acknowle- 
edaement 15 still not receiveds the master station proceeds 
to the mandatory disconnect to clear the connection. 


If a slave receives a message for which character parity or 
block check tests fails, a NAK will be transmitted. The 
master will then repeat the transmission a specified number 
of times (may be zero) Looking each time for an affirmative 
acknowledgement. If no acknowledgement is received before 
the limit cf transmissions 1S reached» the master proceeds 
to the mandatory disconnect. 


Cnce transmission from the master Ccaltling) station to the 
slave (called) staticn is comoleteds the calling station may 
relinquish master status to the called station by sending 

an ECT. &y exchanging ENT'’s» master status May continue to 
be interchanged and mressages transmitted until at some 

point neither station has anythina to transmit. 


If the new master station Coriginally the called or slave 
Station) has a message for the station which originally catted 
it» the new master proceeds directly to the Message Transfer 
Sequence (Cheginnina ENYs top of figure 4°11). If the new 


NCTE 93 


master has no message to transmits» it may either tnitiate 
the mandatory disconnect or transfer master status back to 
the other station by transmittina an ECT. 


Lpon completion cf a Message Transfer Sequences the master 
station may omit the transfer cf master status CEOT) and 
creceed directly to the mandatory disconnect. 
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IDLE STATUS (NOTE 2) 


| 
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| 
| 
| 
| 
| 


(NOTE 3) ENQ rs rs | 


INVALID 


N 
aie NAK ACK 


(NOTE 4) (NOTE 5) 


| MESSAGE ERROR IN 
GOOD MESSAGE 


(NOTE 7) 


INVALID INVALID 


ACK OR NAK | 


ees [OR NO OR NO 
REPLY TO REPLYTO ACK NAK 
| MESSAGE — REQUEST 
TO 
| ENO (NOTE 6) | RESEND 
| RESEND LAST | 
| 


EOT 


RECOVERY PROCEDURE 
(NOTE 8) [] INDICATES OPTION 


Figure 4°12. PQINT*TA-PONINT = OFDICATED. 


(Note 1) 


NOTE 1: 


NOTE 23 


NCTE 3:8 


NOTE 4: 


NOTE 5: 


NOTE 63 


NOTE 7: 


This procedure applies when there are two stations on a 
cedicated poirte-tortocint links», with neither station 
cesiaqnated as the master station. Both stations contend 
for master status by transmitting an EN@ and may seize 

it under the condition that the other station is not also 
contending fcr it at the same time. If master status is 
not obtained» the operator should simply reattemot the 
eprecedure cy depressinec the XMT key. The contention 
orccedure determines the master/slave relationship of the 
two statiors. A terminate function returns the system to 
the idle conditicn. . 


The idle condition on the communication link is the condition 

which follows the terminate function CEOT) of the orevious @ 
transmission. In thts conditions neither station has master 

Status but either station may bid for it. 


A station wishing tc transmits bids for master status by 
sendine the enquiry character ENQ and heginnina its time 

Out functicn which is dependent upon the operator. The 
operator will retinitiate the bid after the time out interval 
if master/slave status has not been established. To resolve 
"simultaneous" bids hy hoth stations which result in a garbled 
message ignored by both the operator should reattempt the 
crocedure by depressing the XMT key. 


In case of an invalid rently» no replys or NAK to the initial 
EN@ characters the station hidding for master status 
reinitiates the bid be sendina the £NQ character again 
(depressing the XMT key). The station operator may reinitiate 
any number of timess and if still unsuccessful exit to an 
error recovery procedure. 


If Point B is ready to receives it affirmatively acknowledges 
CACK) the ENQ. Poirt A then assumes master status and 
proceeds with the message transmission. 


If the master station receives an invalid reply or no reply 

to a message transmissions the operator may send an ENQ . 
(which requests that the slave station retransmit its last 

ACK or NAK) by depressing the XMT key. This ENQ may be sent 

"n* times. If the slave had received an invalid data ; e 
message and because of a corrupted control character did not 

reply to the masters» it should now transmit a NAK causing the 
master to resend the data message. If the slave did respond 

to the criginal data message it will resend its last response. 

If» after sending the reply request onces a valid acknowledge- 

ment 31S not recetveds the master station will time out and 

exit to an error recovery procedure. 


If the slave receives a message for which character parity 
or block check tests fails» NAK is transmitted calling for a 
repeat of the transmission. This process 1S repeated a 
specifies rumber of times (Cmay be zero)» and if tne tests 


still fait» the master exits to the recovery orocedure,. 


NCTE 8: Failure of Point A to achieve master status or failure 
of tne master statior to receive ga valid response to a 
ressage results in transmission of an ENT to return the 
System to the idle state. 


IBM 2260 COMMUNICATION PROCEDURES. 


The TD 700/800 D/L2 has» as ar cptions the communication capability 
of the I8M 2269 pollina and select orocedures. These procedures 
operate at 1200 bps asynchroncus or 2400 bps asynchronous. The 
data set used for this cornecticen is the Z3urroughs Model TA 734-24, 
Western Etectric Model 201 Bs or equivalent. 
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Figure 4-13. 8M 2260 POLLING PROCEDURE 


(Note 1) 


NOTE 1: The interface to the System 360/370 is via an IBM 2701 Data 
Adapter Unit with a type [II Terminal Adapter. The 
IBM 22650 Display Terminat operates only over teased lines. 


NOTE 2: This STX cheracter may or may not he present in the potlina 
sequence. The determiring factor is the 360/370 environment in 
which the terminal 1s operating. Therefores the capability 
of acceptirg a pollirg sequence consisting of multiple 
cheracters with the STX or without the STX is essential. 

See rote 4 fer vatid octt or select sequence. The characters 
in a polling sequence may or may not he contiguous depending 
on the [BM system environment. 


The number of £UT characters that orecede the address may be 
either 3 Cas shown) or greater. The terminal will be able 
to ooerate in either environment. | 


NOTe 


lad 
eo 


NOTE 4: The polling sequence censists of a 4 character sequence 

| starting either with FOT or SQOH followed by AD2s AD2 and 
the ASCII control character for poll (space) column 2» row 0. 
It may be preceded by a variable number of characters which 
are ignored. 


NOTE S: ADi» AD2 can be represented by any characters in the ASCTI 
set column 2» row 0 through column 7» row 14. 


NOTE 63 The data message sent to the I8M 360/370 must begin with the 
STX character follcwed by the AN2 vatue of the terminal. 


NOTE 73 At this points the terminal should alsc be receptive 
to a new pell or select sequence. The terminat will retain 
the message and retransmit on the next poll. 


NOTE 8: The number cf EOT characters may be either 1 Cas shown) or 
greater. The terminal will be able to operate in either 
environment. 


NOTE 9: This STX character must be present and may be the start of 
another poll or select sequence. 


NCTE 10: The most widely used reply in a Burroughs terminal network 
would be the ACk character. Howevers the STX-£0T and STX- 
EQT-EQT-EGT character sequences are allowed in an IBM 2260 
environments and would prohably be the required rently in a 
mixed IBM 2@260/Burrough Terminal System. 


NOTE 11: If an acknowledgement that ends with EOQT is receitveds the 
terminal will remain quiet and wait for a new poll or select. 
In either case the terminal considers the transmission 
successful. 


NOTE 122 At this pointy the central computer may poll the terminal, 
colt another terminals select the terminals or select another 
terminal. 
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2260 SELECTING PROCEDURE 


(Note 1) 


NAK 


NAK 


ACK 
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NOTE 2: 


NOTE 3: 


NOTE 43 


NOTE 5: 


The interface to the System 360/370 ts via an IBM 2701 Data 
Adapter Unit with a tyne III Terminat Adapter.~j The I8™ 
2260 Disolay Terminal cperates onty over leased lines. 


This STX character may or may not be present in the selecting 
sequence. The determining factor is the 360/370 environment jin 
which the terminel 1s operating. Therefores the capability 

of acceptirg a pollina sequence consisting of multiple 
characters with the STIX or without the STX 1s essential. 

The characters ir a selecting sequence may or may not be 
contiguous depending on the I8M system environment. 


The number of EOT characters that orecede the address may be 
either 3 (é@5 Shown) or greater. The terminal will be able 
to operate ir either environment. 


The selecting sequence consists of a 4 character sequence 
Starting either with EOT or SOH followed by AD1i» AD2s and 

the ASCII cortrol character for select (2) column 4,5 row Q. It 
ray te oreceded ty a variable number of characters which are 
ignored. 


ANDi» AD2 can be reoresented by any characters in the ASCII 

set column 2» row 0 through column 7» row 15. If ASCIT 
character OFL 1s used in the AD2 position in a setection 
sequences a broadcast function wilt result with one device 
being charged with repty responsibility. In Broadcast Select 
allt terminals with the same AD1 address must be grouped on the 
Same concatenation (see gage 4716). All terminals with power 
on will receive this message. A field installable modifica= 
tion will limit the reception to onty the group defined by 
ADi. 


At this point» the central computer may poll the terminals 
select the terminals or select another terminal. 


At this poirts, the terminal should also he receptive to 
anew poll or setect sequence. 


TERMINAL 


IBM 360 


STX (NOTE 2) 


EOT 
EOT (NOTE 4) 
AD1 

DEL (NOTE 5) 
POL 


EOT (NOTE 3) | 


ZO-YN-2V2DD4M 


NEXT OUTPUT 


(NOTE 7) , 
READY TERMINAL 


STX 
EOT (NOTE 8)! LAST TERMINAL 
| 


INVALID | ctx (NOTE 9) | TO TRANSMIT 
SENDS | 


| 
(NOTE 10) 


| EOT 
| (NOTE 11) 


(NOTE 12) 


Figure 4-15. IBM 2260 GROUP POLLING 


(Note 1) 
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NOTE 1:3 


NGTE 2: 


NOTE 


NOTE 


NOTE. 


NOTE 


LA 


The interface to the System 360/370 is via a 2701 with type 
III terminal adapter. The IBM 2260 Display Terminal operates 
onty over teased lines. 


The STX cheracter way or may not be present 31n the group 
polling secuence. The determining factor is the 360/370 
environment in which the terminal ts operating. YTherefores the 
capability af accepting a croup pollinc sequence consisting 

of multiple characters with the SIX or without the STX is 
essertial. See Note 4 for valid ooll or select sequence. The 
characters tna colling sequence May or may not be contiguous 
cepending on the IBM system environment. 


The number of FQT characters that orecede the address may be 
either 3,» as Showns or greater. The terminal will be able to 
cperate in either enviranmnent. 


The arcugp ootling senuence consists of a 4 character Sequence 
Starting either with ENT or SOH followed by ADL» DEL. It may: 
be mnrececed by a variable number of characters that are 
ignored. 


AD1» can be reoresented by any character tn the ASCII set Cot. 
2» Fow Os through Cot. 7» Row 15.2 When ASCII character OEL 

is used in AD2 position a group pollina function will result 
Witn one device heina charaed with reply responsioility. Any 
terminal which has as its ADI character that used in the group 
pelt sequence can reply. Usina the standard group polling . 
hardware ar order of priority of response will be established 
and on receipt of ACK for the ftust sent message the next out- 
eut ready terminal witl transmit. Each terminal witl insert 
in the messace that it transmits tts own individual AD2 
identification. Atl terminals with the same AD1 address must 
be grouped on the same concatenation (see page 4-16). 


The data message sent to the IBM 360/370 must begin with the 
STX character followed by the AD2 value of the individual 
terminals. 


At this coint» the terminal should also be receptive to 
a new ooll or select sequence. The terminals, and atl others 
Waitincs, will retain the message and XMT it on the next poll. 


The numoer of EOT characters may be either 1 (Cas shown) or 
greater. Tne terminal will be able to operate in either 
environment. 


This STX character must be present and may be the start of 
another poll or select sequence. This terminal will remain 
Guiet and become receptive to a selection. Alt others waiting 
will retair their message and XMT it on the next ooll. 
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NGTE 10: 


NCTE 11:3 


NOTE le: 


The rost widely used reply in ga Burroughs terminal network 


would be the ACK character. Howevers the STX-EQT and STX*EOT= 


ENT are valid rerlies in a 2260 environment and in a mixed 
22€0/Burroughs termiral system would probably he the required 
reolty. To develop 2a true lookw=arlike interfaces the 
capatility of accepting any of the tisted responses must be 
included. 


If sn ackneowledgement is received that ends with cOTs the 
terminal will remain quiet and wait for anew coll or select. 
In either case the terminal considers the transmission 
successful. 


At this point the certral computer may poll the terminals noll 


another terminals select the terminal or select another 
terminal. 


ab 


SECTIQN 9% 


ENVYISONMENTAL CHARACTERISTICS 


GENERAL _ DESC LO TLoN: 


This section cealts with the TN 700/800 power Supply electrical 
Characteristics» temoerature/humidity range and barometric oressure 


PGWER_SUPTL I. 


The power supply 18 part of the Control subsystem and is mounted within 
the control unit of the TN 700/809 terminal. The power supply provides 
all'’necessary direct currents regulated voltages to the terminat. The 
NC power 18 genersted from the AC input line voltage and is aerived 
from a single transformer. The orimary side of the transformer is 
Capable of adjustmert t9 accent a number of discrete values of AC Line 
voltages typical of both the domestic and international markets. OQut- 
put voltages are not adjustable by Field Enaqineers. The load is 
ccentinucus with a 129% duty cycte. One GN/OFF switch controls all 
Outputs af the cower suoply. 


GLECTRICAL CHARACTERISTICS» 


TA = +25 C unless otherwise snecified. 


TO 700 CUTPUTS: 


Current 
Nomigal_Voltage Regulation CaQgacity_¢Amos) 
#521 42.5% 8.0 
+12 42557 0.175 
+39 +5% 0.04 
-12 t2.5% 130 
-250 +2.5% 0.08 
TD 800 CUTPLTS: 
Current 
Notional Voltage Regulation Capacity.cAmos2 
#5.1 265% 3.0 
+12 £5% 9.175 
+16 £94 9.6 
#19 2.5% 0.01 
-12 +5% 1.0 


INPUT VCLTAGE. 


% with taps for 190» 110» 115% 120.» 1?277>,5 


Single ohaser 50 and 50 Hz + » 
10% with three wire tnout including 


1 
CGO» 29P» 226% 230» 240 VAC» + 
separate earth crourd. 


PROTECTICN. 
Each output nas over voltaaqae ocratection. There are approoriate fuses 


for each output voltace on the TO 700. Nutput sensing is provided for 
the loss of #+5.1V,» ir order to protect the disolay panet. 


Hoeratina Envircnmert: 


LQ. 200 10.390 
32 to 140 deg. F 32 to 140 deq. F 
(CG to 60 deg. C) (0 to 6° deg. C) 


16% to 90% relative humidity 10% to 90% relative humidity 
Nonoperating Envircerments 


=29 20 A256. wed<. & 32 to 158 deg. F 
(-54. fo 70 dees LO (0 to 79 deg. C) 


19% te 90% relative humidity 10% to 90% relative humidity 
BARQUETEIC_ PEC SSUSELBANGES 
Operating Envirenmrent: 290 to 32 inches of mercury (5C to 8&0 cm Hg) 


Nonoperating Environment : 10 to 3%2'1inches of mercury €25 to 30 cm Hg) 
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ALPHANUMERIC KEYBOARD 


SOURCE DATA KEYBOARD 


TEN KEY KEYBOARD 
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APPENDIX @ = 


CONDE CHART. 


AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 
MODIFIED 


4 


Ee ie ee ee oe a a 


APPENDIX C = 


NISPLAY CHARACTERISTICS. 


The TD 70C display characteristics are as follows: 


Dimensions | 14.5 tnches (36.8cm) X 9.4 
inches (€23.9cm) X 2-2 inches 
(5.6cm) 
Weight 7.25 pounds (3.402 kilograms) 
- Character capacity 256 
Panel viewing area 9.2" €23.4cm) X 3247 (8.6Cm) 
Character size 0.20” (S.imm) wides 0.28" 


(7.1mm) high 


Dot diameter 0.024" (.651mm) 
Center to center dot: Ssoacing 0.040" (1.9mm) 
Character spacing 2 blank columns of dots bet=- 


ween successive characters 


Recister spacing 3 blank rows of dots between 
successive rows 


Scanning rate 85 Hz Ccyctes/second) minimum 
Flicker none observable 

Average brightness Cunfiltered) 25 ft = lamberts typical 
Contrast ratio 20:1 Capproximate) 

Color Red-orange characters on dark 


background 


Viewing anale 100 deo. F minimum 
Geometric distortion none 

Linear distortion none 

Focusing none required 
Shifting none 


APPENDIX € = (Ccont) 


The TD 80C display characteristics are 


Dimensions 


Wetght 

Display medium 
Character capacity 
Text format (char/row) 
ROWS 


CRT size 


Display screen size 


Character size 


Character format 
Character Soacing 
Register spacirg for 960 
Characters 


Register spacing for 1920 
characters 


Refresh rate 


Flicker 
Display brightness 
Contrast ratio 


Color 


Viewing anale 


as fottowss: 


14.8 inches €37.59cm) X 16.4 
inches (41.66 cm) X 18.2 
inches (46.23cm) 

75 pounds (€34 Kitlograms) 


CRT monitors television scan 


960 1920 
&0 80 
12 24 


12" €30.5cm) diagonals 74 sq 
Inches €930.25 Sqecm) 


9.5% (24em) wide X 7.5" (19cm) 
high 


0.09" (€2.3cm) wides 0.2" 
(S.i1com) high 


5 xX 7 dot matrix 


2 blank columns of dots be- 
tween successive characters 


13 blank dot rows between 
Successive rows 


3 blank dot rows between 


successive rows 


60 Hz or 50 Hz» Cinput Line 
frequency) 


none observable 
50 ft lambert» max. 
2031 Capproximate) 


white ~ P4& phosphors 
aluminized 


100 deq. F minimum 


a 


NOTES 


L127 
alee 


Printed in U.S. America 
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